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ABSTRACT 


This  document  presents  the  results  of  an  eleven  month  water  quality 
study  in  Lake  Seminole  located  partially  within  each  of  three  states: 
Georgia,  Florida,  and  Alabama.  Meteorological,  hydrological,  sediment 
and  physical,  chemical  and  biological  water  quality  data  were  obtained  at 
.a  total  of  19  main  stations  in  Lake  Seminole,  the  Chattahoochee,  Flint, 
and  Apalachicola  Rivers,  Spring  Creek,  and  Fish  Pond  Drain  during  7 
sampling  cycles  from  February  through  December,  1979  of  Phase  II. 

Limited  sampling  and  analyses  were  also  performed  at  5  special  sites. 
Sampling  and  analytical  methodologies  are  summarized  and  a  brief  review 
and  analysis  of  the  findings  are  presented,  including  identification  of 
major  water  quality  problems  and  recommendations  for' future  studies. 
Comparisons  are  also  made  to  data  collected  during  Phase  I  (April  through 
November,  1978)  of  this  study  (For  complete  Phase  I  data  see  U.S.A.C.O.E. , 
1981).  The  detailed  results  Of  Phase  II  are  included  in  attached 
appendices.  Selected  data  were  submitted  to  the  EPA's  STORET  System. 
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OBJECTIVES 


The  overall  objectives  of  the  Lake  Seminole  Water  Quality  Management 
Study  were  to  a)  establish  base  line  conditions  for  future  comparisons; 
b)  identify  water  quality-environmental  problems;  c)  collect  data  to 
allow  guidance  for  reservoir  control-discharge  water  quality 
relationships;  and  d)  collect  data  that  will  provide  conditions  to 
facilitate  coordination  with  state  agencies  to  implement  watershed 
pollution  control. 

Those  objectives  were  met  by  taking  samples  for  physical,  chemical 
and  biological  parameters  in  Lake  Seminole  and  it  major  tributaries,  the 
Chattahoochee  River,  and  the  Flint  River  as  well  the  lake's  outfall, 

the  Apalachicola  River.  The  samples  were  analyz  using  standard 

analytical  techniques,  and  the  selected  data  gem  *d  were  stored  in  the 
Environmental  Protection  Agency's  ( EPA )  Data  Sto>  and  Retrieval 
(STORET)  system. 


INTRODUCTION 


Jim  Woodruff  Lock  and  Dam  Is  located  on  the  Apalachicola  River 
at  Mile  107.6  (173.2  km.),  about  305  meters  downstream  from  the  point 
where  the  Flint  and  Chattahoochee  Rivers  unite  to  form  the  Apalachi¬ 
cola  River.  The  structure  is  an  earthf 1 1 1  dam  with  a  concrete  fixed  - 
crest  spillway,  a  center  channel  spillway  with  16  vertical  lift  gates 
12.2  m  long  and  9.3  m  high  and  a  side  channel  navigation  lock  25  m 
wide.  The  dam  crosses  the  Florlda-Georgla  border  with  about  457 
meters  of  the  overflow  dike  being  located  In  Dacatur  County,  Georgia, 
and  the  remainder  of  the  structure  being  In  Gadsden  and  Jackson 
Counties,  Florida.  The  primary  purposes  of  the  structure  are  to  aid 
navigation  In  the  Chattahoochee  River  upstream  to  the  George  W.  Andrews 
Lock  and  Dam  at  Mile  47  (76  km.),  In  the  Flint  River  to  Balnbrldge,  GA 
about  48  km.  upstream  and  downstream  In  the  Apalachicola  River,  and  to 
generate  electric  power.  Other  stated  benefits  include  the  regulation 
of  streamflows,  public  recreation  and  fish  and  wildlife  conservation. 
Construction  of  the  project  was  initiated  in  September,  1947.  The 
lock  was  opened  for  navigation,  and  impounding  of  water  in  the  reser¬ 
voir  was  begun  in  May,  1954.  The  power  plant  was  placed  in  operation 
and  the  pool  was  considered  full  when  It  reach  elevation  77  ft. 

(23  m)  msl  In  February,  1957  (USACOE,  1972). 

Lake  Seminole,  formed  b,  the  impoundment  behind  the  Jim  Woodruff 
Dam,  is  located  partially  within  each  of  three  states:  Georgia, 

Florida,  and  Alabama  as  shown  in  Figure  1.  The  reservoir  has  a  total 
drainage  basin  area  upstream  of  the  dam  of  44,630  sq.  km.,  of  which 
approximately  51  percent  is  tributary  to  the  Chattahoochee  River  and 
49  percent  tributary  to  the  Flint  River.  The  reservoir  consists  of 
two  major  Impoundment  arms,  the  Flint  and  Chattahoochee,  and  two  minor 
impoundment  arms,  Fish  Pond  Drain  and  Spring  Creek,  both  of  which  are 
tributary  to  the  Flint  River  Impoundment.  The  reservoir  has  a  surface 
area  of  152  sq.  km.  and  a  total  volume  of  439  million  cubic  meters  at 
the  normal  pool  elevation  of  77.0  feet  (23  m)  msl.  The  pool  extends  up 
the  Chattahoochee  River  75.2  km.  to  the  George  W.  Andrews  Lock  and  Dam 
and  up  the  Flint  River  76  km.  (USACOE,  1972). 

The  Flint  River  has  a  total  length  of  approximately  560  km.  and 
a  total  drainage  basin  area  of  some  21,900  sq.  km.  The  basin  extends 
about  346  km.  from  north  to  south  and  averages  roughly  64  km.  in  width. 
The  headwaters  of  the  Flint  River  are  in  the  hilly  region  of  the  Pied¬ 
mont  Province,  in  the  vicinity  of  the  Atlanta  Airport  at  an  elevation 
of  approximately  305  m.  Seventy  miles  downstream  from  its  source  the 
river  flows  through  the  Pine  Mountain  District  of  the  Greenville  Plateau. 
The  river  through  this  stretch  descends  at  a  rate  of  approximately  0.04 
percent  up  to  the  Fall  Line  at  Flint  River  Mile  286  (460  km.).  At  the 
Fall  Line  the  river  drops  rapidly  over  a  shoal,  and  for  64  km.  down¬ 
stream.  Downstream  of  Flint  River  Mile  220  (354  km.)  the  river  flows 


1 


LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
SAMPLING  STATION  LOCATION  MAP  FOR  PHASE  II  (FEBRUARY,  1979  THROUGH  DECEMBER,  1979) 


FIGURE  1  (continued) 
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through  the  Upper  Coastal  Plain  of  southwest  Georgia  until  It  joins 
the  Chattahoochee  River  In  the  Lake  Seminole  impoundment  (USACOE,  1976). 

The  average  annual  flow  In  the  Flint  River  at  Newton,  Georgia 
(see  Figure  1,  insert)  for  the  period  of  record  1938-1950  and 
1956-1973  is  202  m3/sec,  with  a  minimum  flow  of  22,4  m3/sec  which 
occurred  on  both  Oct.  20,  and  Nov.  10,  1940  and  a  maximum  flow  of 
1870  m3/sec  which  was  recorded  on  March  9,  1966  (USGS,  1979). 

The  Chattahoochee  River  has  a  total  length  of  approximately 
1200  km.  and  a  total  drainage  basin  area  of  22,700  sq.  km.  The  basin 
extends  about  410  km.  from  north  to  south.  The  headwaters  of  the 
Chattahoochee  River  are  In  the  rugged,  wooded  Blue  Ridge  Mountains 
of  Northern  Georgia.  Downstream  from  this  area  the  river  flows 
through  the  hills  of  the  Piedmont  Province  which  range  In  elevation 
from  366  m  In  the  foothills  of  the  Appalachian  Mountains  to  approxi¬ 
mately  183  m  at  the  Fall  Line.  Downstream  of  the  Fall  Line  the  river 
flows  through  the  Upper  Coastal  Plain  until  It  joins  the  Flint  River 
In  the  Lake  Seminole  Impoundment. 

The  Walter  F.  George  Lock  and  Dam,  located  upstream  of  the  Lake 
Seminole  Impoundment  on  the  Chattahoochee  River  at  Mile  75  (121  km.) 

Is  operated  as  a  peaking  power  plant  and  as  a  result  there  Is  con¬ 
siderable  short  term  flow  variation  through  the  Chattahoochee  River 
Impoundment  of  Lake  Seminole.  The  average  annual  flow  at  Walter  F. 
George  Lock  and  0am  near  Columbus,  GA  (see  ^Igure  1,  Insert)  for  the 
period  of  record  1929-1978  Is  192  m3/sec,  with  a  minimum  flow  of 
8.3  cfs  which  occurred  on  Oct.  23,  and  Nov.  14,  1931  and  a  maximum 
flow  of  4110  m3/sec  which  occurred  on  Feb.  26,  1961  (USGS,  1979). 

The  Apalachicola  River,  now  formed  by  the  discharge  from  Jim 
Woodruff  Dam,  was  originally  formed  by  the  confluence  of  the  Flint 
and  Chattahoochee  Rivers  In  the  extreme  southwest  corner  of  Georgia. 

The  river  Is  bounded  on  both  banks  by  wetlands  except  for  the  upper 
40  km.  stretch  which  Is  bounded  on  the  east  by  the  Apalachicola  River 
Bluff  formation.  The  Mariana  Lowlands  extend  from  the  western  bank 
of  the  Apalachicola  westward  past  the  border  of  the  basin  and  south 
to  the  Western  Highlands  which  cut  across  the  middle-western  portion 
of  the  basin.  The  Tallahassee  Hills  occur  on  the  eastern  side  of  the 
Apalachicola  from  the  Georgia  border  southward  to  the  Coastal  Lowlands. 
The  Coastal  Lowlands  comprise  the  entire  lower  portion  of  the  basin. 

The  river  below  Jim  Woodruff  dam  decends  at  a  rate  of  approxi¬ 
mately  0.009  percent.  The  power  plant  at  the  Jim  Woodruff  Dam  Is  a 
"run  of  the  river"  plant  which  operates  around  the  clock  except  when 
occasional  high  flows  reduce  the  available  operating  head  causing  the 
plant  to  be  non-productive.  There  is  no  flood  control  storage  avail¬ 
able  In  the  reservoir  (USACOE,  1972).  The  average  annual  flow  at  the 
dam  Is  635.8  m3/sec  for  the  period  of  record  Oct.,  1928  to  197*/,  with 
a  minimum  flow  of  140  m3/sec  which  occurred  Oct.  27,  1954  and  a 
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METHODS  AND  TECHNIQUES 


Field  Procedures 

Sampling  Site  Locations 

Sample  site  locations  were  specified  by  the  U.S.  Army  Corps  of 
Engineers  (USACOE),  Mobile  District.  The  classification  of  sampling 
stations  for  the  purpose  of  specifying  field  measurement,  sediment 
and/or  Corblcula  sampling  procedures  was  based  In  part  on  the  total 
width  of  the  cross  section,  the  accessibility  and  submergence  of  the  * 

overbank  areas  as  well  as  the  Inundation  of  the  natural  levees  at 
normal  pool  stage.  The  sampling  sites  are  shown  on  Figure  1,  and 
their  locations  and  their  classifications  as  to  river  or  lake  station 
are  tabulated  In  Table  1. 

Sampling  and  Analytical  Methodology 

A  complete  sampling  schedule  showing  the  parameters  sampled  and 
sampling  dates  Is  shown  In  Table  2.  A  summary  of  the  station  parameter 
sampling  schedule  Is  shown  In  Table  3.  A  summary  of  the  sampling 
methodologies.  Including  respective  maximum  allowable  holding  times, 
sample  container  and  preservation  techniques  as  well  as  analytical 
methodologies  employed  and  reported  detection  limits  for  the  water 
quality  parameters  sampled  during  the  course  of  this  study  can  be 
found  In  Table  4. 

Field  Measurements 

Dissolved  oxygen  (D.O.),  pH,  temperature,  and  specific  conduc¬ 
tance  were  measured  at  each  station,  one  meter  below  the  surface  during 
every  sampling  cycle.  To  define  the  extent  of  the  mixing  within  the 
river,  D.O.,  pH,  specific  conductance  and  temperature  were  also  sampled 
at  depths  of  0.33  meter  below  the  surface  and  1.0  meter  above  the  river 
bed  at  midstream  and  within  the  littoral  zone  of  both  river  banks  at 
river  stations  01  thru  07,  12,  14,  16,  17,  18  and  19  during  the  first 
and  fourth  sampling  cycles  (2/19-22/1979  and  7/16-19/1979).  More 
extensive  sampling  Including  the  measurement  of  Oxidation-Reduction 
Potential  (ORP)  at  stations  7,  11  and  15  was  performed  during  cycle  4 
(7/16-19/1979)  In  order  to  develop  complete  cross  sectional  Isopleths 
for  these  parameters.  To  define  stratification,  D.O.,  pH,  specific 
conductance,  temperature  and  ORP  were  vertically  profiled  at  stations 
07,  08,  09,  10,  11,  13  and  15  during  all  sampling  cycles.  Secchl 
disc  and  \%  light  transmission  measurements  were  also  measured  In  situ 
at  each  station. 

The  field  Instruments  used  to  sample  the  In.  situ  parameters  are 
listed  In  Table  4. 
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TABLE  1 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
SAMPLING  STATION  NAME,  STORET  CODE,  LOCATION,  TYPE  AND  DESCRIPTION  FOR  PHASE  II 

(FEBRUARY,  1979  THROUGH  DECEMBER,  1979) 


0 


E-> 
►  •; 


0 


TABLE  2 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
WATER  QUALITY  PARAMETER  SAMPLING  SCHEDULE  FOR  PHASE  II 
(FEBRUARY,  1979  THROUGH  DECEMBER,  1979) 


Sampling  Cycle 


2  3 


Sampling  Oates  (1979) 


2/19-22  4/2-4  |  6/4-6  |  7/16-19  |  8/13-16  1  9/24-26 1  12/3-6 


Materoloelcal  Data 


Air  Temperature 
Cloud  Cover 
Mind  Velocity 
Mind  Direction 

I.  Mater  Quality  Saw  line 


Total  Depth 

Stream  Velocity 
Wave  Helnht 
Current  Speed 
Current  Direction 


Miscellaneous 


Cross-Section  Loc 
Sample  Depth 

Secchl  Disk  Transparency 
Oeoth  of  IS  Surface  Light 

field  Measurements 


Hater  Temperature 
Specific  Conductance 
Oxidation  Reduction  Potential 
Dissolved  Oxygen,  Electrode 
pH 

laboratory  Data 


Color 

Turbidity,  Hach  Turbidimeter 
Total  Filterable  Residue 
Total  Nonfllterable  Residue 

Chemical  Data 


Minerals  and  Metals 


Alkalinity 

Chloride 

Sulfate,  Dissolved 
Sulfide,  Total 
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TABLE  2  (continues) 


LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
WATER  QUALITY  PARAMETER  SAMPLING  SCHEDULE  FOR  PHASE  II 
(FEBRUARY,  1979  THROUGH  DECEMBER,  1979) 


Sampling  Cycle  1 

~  I 

T1 

_ ? _ 1 

A—r 

in 

Parameter 

Sampling  Dates  (1979)  1 

2/19-22 

A/2 -* 

6/A-B 

7/16-19 

8/13-16 

9/2A-26 

12/3-6 

Chemical  Oat* 

Minerals  and  Metals 

Calcium,  Total 

1 

X 

Hardness,  Total 

X 

X 

X 

Iron,  Dissolved 

X 

X 

X 

X 

X 

X 

X 

Iron,  Total 

X 

X 

X 

X 

X 

X 

X 

Magnesium,  Total 

X 

X 

Manganese,  Dissolved  1 

X 

X 

X 

X 

X 

X 

X 

Manganese,  Total 

X 

X 

X 

X 

X 

X 

X 

Potassium.  Total 

X 

X 

X 

Sodium,  Total 

X 

X 

X 

Zinc,  Total 

X 

X 

X 

X 

X 

X 

X 

Ihitrients 

Carbon,  Dissolved  Organic 

X 

X 

X 

X 

X 

X 

X 

Carbon.  Total  Organic 

X 

X 

X 

X 

X 

x  • 

X 

Carbon  Dioxide 

X 

X 

X 

X 

X 

X 

X 

Nitrogen,  Total  Anwnla 

X 

X 

X 

X 

X 

X 

X 

Nitrogen,  Nitrate  ♦  Nitrite 

X 

X 

X 

X 

X 

X 

X 

Nitrogen,  Total  Inorganic 

X 

X 

X 

X 

X 

X 

X 

Nitrogen,  Total  Kjeldahl 

X 

X 

A 

Nitrogen,  Total  Organic 

X 

X 

X 

Nitrogen,  Total 

X 

X 

X 

Orthophosphate,  Dissolved 

X 

X 

X 

X 

X 

X 

X 

Phosphorus,  Total 

X 

X 

X 

X 

X 

X 

X 

Biological  Data 

Bacteriological  Data 

Fecal  Collfonn 

X 

X 

X 

X 

X 

X 

Fecal  Streptococci 

X 

X 

X 

X 

X 

X 

FC/FS  Patio 

X 

X 

X 

X 

X 

X 

I 

1 

4/> 

i 

i 

Mechanical  Oata 

Sieve  Analysis 

X 

Hydrometer  Analysis 

X 

Physical  A  Chemical  Oeta 

Ptyslcal  Oata 

Volatile  Solids 

X 

tv 


TABLE  2  (continued) 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
WATER  QUALITY  PARAMETER  SAMPLING  SCHEDULE  FOR  PHASE  II 
(FEBRUARY,  1979  THROUGH  DECEMBER,  1979) 


Stapling  Cycle 


Parameter 


2/19-22  |  4/2-4  |  6/4-6  I  7/16-19  I  6/13-16  1  9/24-26  I  12/3-6 


leal  6  Chemical  Data  (continued) 


Miscellaneous  Chemical  Data 


Carbon,  Organic 
Nitrogen,  Total  KJeldahl 
011  6  Grease 
Phosphorus,  Total 

Heavy  rtetals 


Arsenic 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Hanganese 

Mercury 

Nickel 

Zinc 

111.  Corblcula  Tissue  Analysis 


Physical  6  Chemical  Data 


Heavy  rtetals 


Arsenic 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Zinc 

Chlorinated  Hydrocarbons 


Aldrln 

A  roc  lor  1242 
Aroclor  1254 
Aroclor  1260 
BHC- Alpha  Isomer 
NHC-Beta  Isomer 
BHC-r^mna  Isomer 
Chlordane 


O. P'  00T 

P. P1  DOT 
Dleldrln 

Endosulfan  Sulfate 

Heptachlor 

Heptachlor  Epoxide 

Hethoxychlor 

Itlrex 

PC* 

Pantachlorophenol 

Toxaphene 


12 


TABLE  3  (continued) 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
STATION  SAMPLING  SCHEDULE  FOR  PHASE  II 
(FEBRUARY,  1979  THROUGH  DECEMBER,  1979) 
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TABLE  4  (continued) 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
WATER  QUALITY  PARAMETER  STORET  CODES, 

MAXIMUM  HOLDING  TIMES,  PRESERVATION  TECHNIQUES, 
ANALYTICAL  METHODOLOGY  AND  DETECTION  LIMITS  FOR  PHASE  II 
(FEBRUARY,  1979  THROUGH  DECEMBER,  1979) 


NOTE  :  P  •  Plastic  or  6  •  Clots  or  N/A  •  Not  Applicable 
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All  field  Instruments  (see  Lalow)  are  calibrated  ^gainst  stan¬ 
dards  or  as  specified  and  provided  with  spare  batteries  and/or  chargers 
before  being  sent  Into  the  field.  In  addition,  appropriate  standard 
solutions  were  sent  to  the  field  with  the  Instrument.  All  Instruments 
were  rechecked  upon  return;  necessary  maintenance  and/or  provision 
for  storage  was  accomplished  as  specified  by  the  instrument  manufacturer. 
When  In  use,  instruments  were  calibrated  prior  to  beginning  a  set  of 
measurements  and  at  a  minimum  of  four-hour  Intervals  with  a  final 
check  at  the  end.  Verification  of  calibration  was  run  after  every  10 
samples  or  If  any  unusual  reading  was  encountered.  Any  anomaly  was 
recorded. 

Instrument  Routine  Calibration 

Dissolved  Oxygen  Meter  Air  calibration  as  specified. 

Calibrated  versus  Winkler  ti¬ 
tration  if  problems  were  sus¬ 
pected  or  after  any  membrane 
change. 

pH  Meter  Battery  check  and  calibration 

against  commercially  available 
certified  buffers. 

conductivity  Meter  Calibrated  daily  against  KC1 

solution  0.01  demal  as  specified 
In  manual.  Any  deviation  in 
reading  from  manual  specifica¬ 
tions  was  recorded  In  notes. 

Temperature  Functions  Checked  against  mercury  ther¬ 

mometer  dally.  Any  deviation 
was  reported  In  notes. 

Current  Meter  Circuit  check.  Daily  check  of 

zero.  Yearly  factory  recali¬ 
bration. 

In  situ  measurements  were  recorded  along  with  weather  conditions 
in  the  appropriate  section  in  the  field  data  notes  on  carbonless 
duplicate  field  record  as  shown  in  Figure  2.  The  notes  were  checked 
for  completeness  before  leaving  each  station,  and  initialed  by  the 
observer. 


Water  Quality  Samp! Inc 


Unless  otherwise  noted,  water  quality  sampling  followed  the 
schedules  summarized  in  Tables  3  and  4.  After  the  first  sampling 
cycle  of  Phase  I,  special  sampling  station  FE  was  located 
approximately  0.7  km.  west  of  the  location  originally  specified 
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FIGURE  2 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
TYPICAL  FIELD  DATA  RECORD  SHEET  FOR  PHASE  II 
(FEBRUARY,  1979  THROUGH  DECEMBER,  1979) 
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because  of  the  inaccessibility  of  the  original  site  due  to  submerged 
navigation  hazards.  During  the  second  sampling  cycle,  station  12  was 
not  sampled  due  to  mechanical  boat  problems. 

All  preservatives  were  added  to  i'ie  appropriate  sample  con¬ 
tainers  (with  the  exception  of  containers  for  spiked  metal  analyses) 
prior  to  being  sent  into  the  field.  The  actual  spiking  of  SDiked 
metal  samples  was  also  performed  in  the  field. 

Grab  Samples.  Grab  samdes  for  the  water  Quality  parameters 
listed  in  table  2  were  taken  at  midstream  one  meter  below  the  surface 
or  at  mid-depth  where  the  station  depth  was  less  than  ten  feet. 

In  addition,  to  define  the  effects  of  stratification,  grab  samples 
were  taken  at  midsection  one  meter  above  the  bottom  at  sampling  sites 
07,-09,  10,  11,  13  and  15  (Table  3)  for  complete  analyses  from  the 
third  through  sixth  sampling  cycles. 

The  samples  were  collected  with  either  a  2-liter  Wildco-Beta- 
Plus  horizontal  style  water  sampler  or  a  4-liter  Wildco  Alpha  vertical 
style  water  sampler.  The  samples  which  require  filtration  such  as 
dissolved  metals,  dissolved  ortho-phosphate  and  dissolved  organic 
carbon  (DOC)  were  filtered  immediately  on  the  boat  according  to  the 
method  in  Table  4.  The  samples  were  then  distributed  to  the  sample 
containers  with  the  proper  preservative  as  outlined  in  Table  4. 

The  sample  bottle  numbers  were  recorded  on  a  carbonless  duplicate 
field  bottle  record  as  shewn  in  Figure  3.  After  all  the  bottles  had 
been  recorded  and  checked,  they  were  stored  as  specified  in  Table  4, 
in  coolers  either  filled  with  ice  at  4°C  or  filled  with  dry  ice  for 
those  samples  which  had  to  be  frozen  immediately. 

Preservatives  were  added  to  most  of  the  sample  containers  that 
require  them  prior  to  going  to  the  field.  However,  the  samples  *or 
the  total  and  dissolved  metals  analyses,  which  reouire  concentrated 
nitric  acid  (H.hO-j)  as  a  preservative  were  preserved  in  the  field  to 
reduce  the  amount  of  time  the  undiluted  HNO3  was  in  contact  with  the 
sample  container.  In  addition,  the  samples  used  for  dissolved  organic 
carbon  analyses  had  their  preservative,  sulfuric  acid  (H2SO4),  added 
in  the  field  to  minimize  the  risk  of  organic  contamination.  Despite 
efforts  to  prevent  any  contamination  in  either  the  sampling,  handling 
or  preservation  phases,  a  number  of  DOC  sample  values  were  greater 
than  TOC  values.  All  values  were  less  than  19  mg  C/1  and  in  general 
the  differences  between  DOC  and  TUC  were  1  to  2  mg  C/1.  In  ail  cases 
where  DOC  results  were  greater  than  corresponding  TOC  results,  the 
DOC  results  were  reported  as  'less  than"  the  stated  value. 

Composite  Samples.  Composite  samples  for  chlorophyll  a,  b,  and 
c,  phytoplankton,  dry  biomass,  adenosine  triphosphate  (ATP),  and”algal 
growth  potential  were  obtained  by  collecting  a  depth  integrated  raw 
water  sample  from  either  the  euphotic  zone,  defined  as  the  zone  above 
the  1"  light  transmission  level,  in  quiescent  waters  (lake  stations) 
or  from  the  entire  water  column  in  more  turbulent  waters  (river 
stations).  Samples  were  taken  using  a  horizontal  beta  water  sampler 
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LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
TYPICAL  FIELD  BOTTLE  LIST  RECORD  FOR  PHASE  II 
(FEBRUARY,  1979  THROUGH  DECEMBER,  1979) 
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at  the  surface  and  at  one  meter  intervals  until  the  lower  limit  was 
reached  as  determined  above.  The  samples  were  then  composited  and 
the  required  aliquots  for  the  various  parameters  were  drawn.  When 
the  depth  to  be  composited  was  greater  than  seven  meters,  samples 
were  taken  at  the  surface  and  equal  spaces  over  the  required  sampling 
depth. 


Bacteriology  Sampling  and  Analysis 

Bacteria  grab  samples  were  taken  (Table  3)  in  two  100  ml  auto¬ 
claved  sample  bottles  at  a  depth  of  0.3  meters  below  the  water's 
surface.  Analyses  for  fecal  coli forms  and  fecal  streptococci  were 
run  in  the  field  according  to  the  method  shown  in  Table  4.  Precision 
control  was  tested  by  duplicating  the  first  station  of  each  day.  Re¬ 
sults  were  considered  consistant  if  the  95  pe-cent  confidence  intervals 
for  both  replicates  overlapped. 

Sediment  Sampling  and  Analysis 

Sediment  samples  were  collected  at  each  station  listed  in 
Table  3  arid  analyzed  by  the  method  referenced  in  Table  4.  Each 
station  was  sampled  at  mid  X-section  station  location  with  an  epoxy 
coated  PonarTM  dredge  (standard  size,  9 '/side).  If  rock  was  en¬ 
countered  such  that  a  grab  could  not  be  obtained,  a  sample  was  ob¬ 
tained  at  another  point  along  the  X-sectional  location  at  that  station. 
All  samples  were  stored  as  specified  in  Table  4. 


Corbi cula  Sampling 

Corbicula  specimens  were  taken  where  available  utlizinq  an 
epoxy  coated  ponarTM  dredge  (standard  size,  9"/side).  A  minimum  of 
four  grab  sampling  attempts  were  made  at  each  of  those  stations 
specified  in  Table  3.  Samples  were  taken  at  four  equally  spaced 
locations  across  the  channel  at  river  stations  and  at  four  locations, 
90-degrees  apart,  along  an  imaginary  20-foot  diameter  circle  at  lake 
stations.  Recovered  specimens  were  washed  prior  to  storage  as 
specified  in  Table  4. 

Other  Field  Sampling  &  Processing 

Field  sampling  and  process inc  methods  for  the  algal  growth 
potential  test,  phytoplankton,  zooplaniton,  ATP ,  ,  jcroi nvertebrates 
and  macrophytes  are  discussed  in  subsequent  sections  of  this  report. 

Storage  and  Shipment  of  camples 

All  preserved  water  and  sediment  samples  were  stored  as  speci¬ 
fied  in  Table  4  in  coolers  filled  either  with  ice  to  4°C  or  with  dry 
ice  for  freezing.  At  the  end  of  each  sampling  day,  the  samples  were 
sent  to  the  Water  and  Air  Research,  Inc.  (WAR)  lab  in  Gainesville  via 
special  courier,  along  with  copies  of  the  field  notes  from  that  day. 
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Laboratory  Procedures 

Chemical  Parameters 

Sample  Integrity.  The  integrity  of  all  samples  was  maintained 
from  the  moment  they  were  received  in  the  laboratory  until  the  data  were 
reported  and  approved.  All  samples  were  "logged  in"  immediately  upon 
receipt.  When  feasible,  preservation  was  also  checked.  Project  name, 
parameters ,  sample  nurber,  and  date  received  were  recorded  both  in  the 
log  and  on  appropriate  forms  in  the  project  notebook.  A  control  sheet 
was  used  to  monitor  work  in  progress.  Samples  were  stored  as  specified 
according  to  the  analyses  to  be  run,  normally  either  frozen  or  at  4°C. 

SanDles  sent  to  outside  laboratories  were  also  recorded  as  above, 
Date  and  shipping  information  were  recorded  in  the  project  notebook. 
Documentation  of  shipment  was  preserved  as  part  of  the  permanent  lab¬ 
oratory  record.  A  tabulation  of  bottle  numbers  accompanied  any  samoles 
so  sent.  Spiked  samples  and  duplicated  samples  were  routinely  included 
in  the  shipments  as  a  quality  control  check.  These  control  samples 
were  not  specifically  identified  to  the  subcontractor. 

Analytical  Methods.  Chemical  analyses  of  water,  sediment,  and 
mcllusk  tissue  as  well  as  bacteriological  analyses  of  water  strictly 
adheres  to  the  procedures  listed  in  Table  4.  Any  deviation  from  these 
specifications  has  beer,  noted  with  the  reported  data. 

Notes  and  Record  Keeping.  When  the  samples  reached  the  lab¬ 
or  at  oryT^thfei~weTT_7Togge3irrr^immedi  ate  ly  by  date  in  the  permanent 
laboratory  record  in  a  color-coded  permanent  project  notebook.  Each 
static  was  give-  a  uric-ue  four-digit  laboratory  number.  All  notes, 
analysis  sheets,  printouts  and  any  other  lab  information  relative 
to  the  Lake  Seminole  project  were  also  kept  in  the  project  notebook. 
Verification  of  the  bottle  numbers  for  each  station  by  comparison  with 
the  field  record  was  the  responsibility  of  the  lab  supervisor.  A 
tabulation  of  sample  identification  by  laboratory  code  number,  bottle 
number,  and  station  number  including  the  date  sampled  and  the  date 
received  became  a  part  of  the  permanent  record.  A  table  was  made  to 
monitor  the  status  of  the  analytical  effort  on  a  given  set  of  samples. 


Analytical  data  sheets  by  analysis  were  prepared  for  groups 
and  individual  samoles.  These  were  marked  with  the  sample  identifica¬ 
tion  nurher(s),  project,  date  sampled,  date  received,  and  date  ana¬ 
lyzed.  All  analytical  readings  and  calculations  apoear  on  these  data 
sheets.  These  were  turned  in'dai’y  and  filed  in  the  appropriate  pro¬ 
ject  notebook.  Any  unusual  appearance  of  the  samples  or  results  v;as 
recorded  on  the  data  sheets.  These  data  became  a  part  of  the  per¬ 
manent  record.  All  data  sheets  were  initialed  by  the  analyst  and 
calculator.  Recorder  printouts  such  as  autoanalyzer  charts  or 
fluorometer  records  were  labeled  according  to  parameter,  project, 
date  sampled  and  date  analyzed  and  accompanied  the  data  sheets  which 
have  been  Kept  as  a  part  of  the  permanent  record  in  the  project  note- 


Sub-contracted  Analyses.  The  list  of  analyses  given  in  Table 
5  were  sub-contractea .  Liason  with  each  sub-contractor  assured  that 
the  methods  specified  in  Table  4  were  followed  in  every  case.  Sample 
integrity  records  were  maintained  and  spiked  and  duplicated  samples 
were  included  in  each  shipment  to  provide  quality  control  independent 
of  the  sub-contractor .  Reports  of  results  including  quality  control 
results  were  entered  as  a  part  of  the  permanent  laboratory  record. 

The  laboratory  supervisor  was  responsible  for  monitoring  the  analytical 
performance  of  each  sub-contractor. 

Calculation  and  Reporting  of  Data.  Calculation  of  the  results 
of  analyses  was  accomplished  as  soon  as  possible  following  completion 
of  the  "hands  on"  work  to  facilitate  assessment  of  the  control  exer¬ 
cised  by  standards,  replicates,  and  spiked  samples.  This  assessment 
was  the  responsibility  of  the  laboratory  supervisor.  All  calcula¬ 
tions  were  shown  on  the  analysis  sheets  as  part  of  the  permanent 
laboratory  record. 

Checking  calculations  either  by  the  analyst  or  the  data  calcu¬ 
lator  was  standard  practice.  It  was  the  responsibility  of  the  labora¬ 
tory  supervisor  to  insure  that  all  data  reported  had  been  calculated 
correctly. 

"In-house"  data  tabulations  and  data  were  stored  in  the  project 
notebooks  as  a  part  of  the  permanent  record.  Notes  pertaining  to 
field  data,  anomalous  results,  or  deviations  from  standard  methods 
were  appended  to  finished  reports.  The  accuracy  of  such  reports 
was  the  responsibility  of  the  laboratory  supervisor. 

For  each  cycle,  the  complete  laboratory  data  base  was  tabu¬ 
lated  on  computer  coding  sheets  and  reviewed.  These  sheets  were 
turned  over  to  the  project  manager  for  entry  into  the  data  storage- 
retrieval  system.  A  xerox  copy  cf  these  sheets  was  kept  in  the 
project  notebook  as  a  part  of  the  permanent  laboratory  record. 

Quality  Control  Assurance 

The  following  paragraphs  describe  the  methods  and  procedures 
employed  to  assure  the  accuracy  of  the  field  measurements  and  lab¬ 
oratory  chemical  water  analyses  results.  Short  cuts  were  not  per¬ 
mitted  and  any  abnormalities  were  brought  to  the  attention  of  the 
laboratory  supervisor  immediately.  This  included  any  analytical  or 
safety  abnormality  as  well  as  instrumental  malfunction,  or  problems 
in  replication  or  spike  recovery. 

Calibration  Checks.  These  checks  were  done  before  using  any 
instrument  and  the  calibration  recorded  on  the  analytical  data  sheet. 
Daily  logs  of  oven,  refri gerator ,  and  incubator  temperatures  were 
maintained  with  this  equipment. 

Gravimetric  Analysis .  Accuracy  of  analytical  balances 
was  monitored  with  a  standard  weight  set  (coins)  and  results  were 
recorded  on  log  sfeets.  Calibration  checks  and  routine  maintenance 
is  done  biannually  by  an  established  contractor. 
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TABLE  5 


LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
SUBCONTRACTED  WATER  QUALITY  ANALYSES  FOR 
PHASE  II  (FEBRUARY,  1979  THROUGH  DECEMBER,  1979) 


Parameter 

Subcontractor 

Transmission  Method 

I  Composite  Samples 

I  Chlorophyll  a,  b ,  &  c 

TSI 

Bus 

I  Water  Samples 

TOC 

CH2M-Hill 

Courier 

Dissolved  Organic  Carbon 

CH2M-Hill 

Courier 

Calcium,  Magnesium,  Sodium 

TSI 

I  and  Potassium 

Sediment  Samries 

Mechanical  Analysis 

TSI 

Bus 

TOC 

CH2M-Hill 

Courier 

Mercury 

TSI 

Bus 

Arsenic 

TSI 

Bus 

Chlorinated  Hydrocarbons, 

TSI 

Bus 

Pesticides 

Mollusk  Tissue 

I  All  Parameters 

TSI 

Bus 

Zooplankton 

Identification  of  all  Taxa 

TA 

Courier 

NOTES: 

TSI  -  Technical  Services,  Inc.,  103-7  Stockton  Street,  Jacksonville, 
Florida,  32201 

CH2M-Hill  -  CH2M-Hill,  Southeast,  Environmental  Laboratories, 

7201  N.W.  11th  Place,  Gainesville,  Florida,  32602 
TA  -  Taxonomic  Associates,  P.0.  Box  12379,  University  Station, 
Gainesville,  Florida,  32604 


Ti trimetric  Analyses.  The  retried  was  checked  against  a 
standard  solution  daily.  The  results  were  recorded  on  the  data 
sheet  and  as  part  of  the  accuracy  cont'ol  data. 

Colorimetric  Analyses.  A  standard  curve  of  at  least  3  points 
was  run  daily.  More  points  were  run  if  required.  The  results  of 
standards  were  recorded  on  the  data  sheet  and  also  as  a  part  of  the 
accuracy  record. 

Instrumental  Analyses.  The  Atomic  Absorption  Spectrophotometer 
and  the  Technicon  Autoanalyzer  II  had  daily  calibration  curves  con¬ 
structed.  Instrument  settings  were  recorded  on  the  data  sheet  and  as 
a  part  of  the  instrument  record. 

Fluroide  electrodes,  pH  meters,  conductivity  meters,  and 
turbidimeters  were  calibrated  as  necessary  and  the  calibration  was 
checked  after  every  10  samples.  The  notation  was  entered  on  the 
data  sheet  that  the  calibration  was  made. 

The  laboratory  deionized  water  sunoly's  resistance  was  con¬ 
tinuously  monitored  and  maintained  at  500,000  OHMS.  Deionizec  water 
blanks  were  always  included  in  analyses  to  control  possible  con¬ 
tamination  from  this  source. 

Precision  and  Accuracy  Control .  Shewhart  type  (USEPA,  1979) 
precision  and  accuracy  control  charts  were  maintained  for  all  routine 
laboratory  analyses.  These  charts  are  updated  yearly  using  the  entire 
data  base  generated  by  the  laboratory  for  the  preceding  year's  work. 
These  charts  were  maintained  as  a  permanent  laboratory  record. 

In  this  study  precision  was  also  monitored  by  analysis  of  du¬ 
plicate  samples.  A  minimum  of  10  percent  of  the  total  number  of 
samples  obtained  during  a  given  sampling  cycle  were  split  in  the 
field  by  filling  two  separate  containers  from  the  same  grab  ssrole. 

In  general,  this  was  achieved  by  sampling  one  station  in  duplicate 
on  each  sampling  day.  One  of  this  pair  of  samples  was  analyzed  as 
the  first  sample  of  an  analysis  run;  the  other  was  run  as  the  last 
analysis.  An  additional  sample  was  duplicated  within  a  given  analyti¬ 
cal  set.  The  difference  between  the  field  duplicates  was  compared 
with  the  control  limits  on  the  quality  control  chart.  If  the  dif¬ 
ference  exceeded  the  warning  limits  the  difference  oetween  the  in- 
house  duplicate  was  compared.  If  the  in-house  and  field  differences 
exceeded  the  warning  limits  the  whole  set  of  analyses  was  repeated. 

If  the  field  duplicates  exceeded  the  warning  tut  the  in-house  dupli¬ 
cate  was  in  control,  each  of  the  field  duplicates  was  run  again  to 
verify  that  the  difference  was  due  to  sampling  rather  than  analytical 
procedure. 

The  results  of  the  field  duplicated  samples  was  included  in 
each  progress  report  and  as  Appendix  E  in  this  report.  The  sample 
duplicated  in-house  was  recorded  on  the  precision  chart. 
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Dally  monitoring  of  the  accuracy  of  the  analytical  work  was 
accomplished  by  comparing  the  results  of  recovery  of  known  spikes 
from  replicated  spiked  samples.  One  sample  in  every  10  was  spiked 
and  at  least  one  spiked  duplicated  sample  was  Included  on  each  sample 
set.  The  difference  between  the  recovered  value  for  the  spike  versus 
the  normal  spike  value  was  compared  with  the  accuracy  chart  warning 
limit.  If  this  value  exceeded  the  warning  limits  the  analysis  for 
the  set  of  samples  was  repeated.  The  results  of  the  spike  recoveries 
were  recorded  on  the  accuracy  chart. 

Spiked  sample  analyses  were  run  for: 

Fluoride 

All  nitrogen  forms 
All  phosphorus  forms 
Sulfate 
Chlorides 
All  metals. 

In  addition,  two  samples  each  sampling  cycle  were  spiked  in 
the  field  with  iron,  manganese,  and  zinc.  Samples  for  dissolved  metals 
for  these  same  stations  were  spiked  with  Iron  and  manganese.  The 
spiked  samples  for  total  metals  were  split  with  the  South  Atlantic 
Division  Laboratory  (SAD).  Results  of  these  metal  spike  recoveries 
were  Included  In  each  progress  report. 

In  addition  to  the  In-house  accuracy  control,  quality  control 
assurance  was  monitored  by  splitting  two  samples  per  cycle  with  the 
SAD  laboratory. 

Reference  Samples.  Environmental  Protection  Agency  reference 
samples  for  chlorophyll  a,  b,  and  c,  nutrients,  BOD,  major  ions, 
and  trace  metals  were  analyzed  during  cycle  3  and  the  results  com¬ 
pared  to  established  values. 

Bacteriological  Quality  Control .  Control  of  the  quality  of 
bacteriological  media  was  maintained  by  careful  attention  to  holding 
times  and  conditions  for  prepared  m-fecal  coliform  broth  (96  hours  at 
4°C)  and  KF-streptococcus  agar  (one  month  at  4°C).  Sterility  of 
sample  bottles  and  equipment  was  assured  by  monitoring  autoclaving 
time  and  temperature.  A  heat  sensitive  test  strip  was  included  in 
each  set  of  autoclaved  material. 

In  the  field,  attention  was  paid  to  meeting  holding  times  for 
bacteriological  samples.  Incubator  temperatures  were  carefully  moni¬ 
tored.  One  sample  each  day  was  analyzed  in  duplicate. 


Algal  Growth  Potential  Test  Methodology 

The  algai  assay  procedure,  bottle  test,  was  performed  on  water 
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collected  from  11  selected  stations  (06,  07,  09,  10,  11,  12,  13,  14, 

15,  16  and  18)  during  sampling  cycles  2  (-72-4/1979),  4  (7/16-19/ 

1979)  and  6  ( 9/24-26/1979 )  In  accordance  - »1 th  procedures  specified 
In  Miller  et,  al.  1978.  Algal  growth  respcnse  was  Indirectly  measured 
as  ash-free  dry  weight  after  12  and  14  days  Incubation  using  a 
Coulter  Model  Zf  particle  counter  equipped  with  a  near  cell  volume 
computer.  The  counter  and  cell  volume  computer  were  calibrated  in 
accordance  with  the  manufacturer's  procedures  using  a  4.59  u  diameter 
organic  particle  obtained  from  Coulter  Electronics,  Inc.  All  counts 
were  run  using  a  lower  threshold  of  10  unw  to  exclude  debris. 

Calibration  of  the  mean  cell  volume  computer  was  performed  each  time 
the  instrument  was  used.  Procedures  for  calibrating  Coulter  type 
electronic  particle  counters  are  also  included  in  Miller  et  al .  1978. 

A  gravimetric  factor  to  convert  particle  volume  to  ash-free  Hry 
weight  was  determined  to  be  2.8  x  10"?  yg  ym“3  for  Selenastrum 
capri cornutum  Pri ntz  under  the  culture  conditions  used.  Five  counted, 
sized  suspensions  were  washed  three  times  by  centrifugation,  transferred 
to  tared  crucible  cups  and  dried  at  70°C  overnight.  After  weighing 
the  dried  algae,  the  ash  content  was  determined  after  heating  the 
material  at  500°C  for  1  hour.  A  subculture  of  this  organism  supplied 
from  the  Pacific  Northwest  Environmental  Research  Laboratory  (EPA)  on 
4/4/78,  was  maintained  for  use  during  each  of  the  algal  assays. 

Depth  integrated  samples  from  the  euphotic  zone  in  quiescent 
waters  (lake  stations)  or  from  the  entire  water  column  in  more  tjr- 
bulent  waters  (river  stations)  were  collected  as  specified  earlier. 

All  samples  were  processed  within  three  days  by  an  autoclaving- 
filtration  procedure  to  assess  the  amount  of  algal  biomass  which  could 
be  grown  from  all  nutrients  in  the  water,  including  those  contained 
in  filterable  organisms  and  other  particulate  matter  (Miller  et  al . 
1978).  Background  chemical  analyses  for  total  Kjeldahl  nitrogen,' 
ammonia  nitrogen,  nitrite  plus  nitrate  nitrogen,  as  well  as  dissolved 
ortho-phosphate  and  total  phosphorus  were  performed  on  the  samples 
before  and  after  autoclaving. 

The  experimental  design  shown  in  Table  6  was  followed  to  de¬ 
termine  the  nutrient  availability,  the  primary  growth  limiting 
nutrient(s)  (nitrogen,  phosphorus,  or  trace  metals)  and  to  determine 
the  presence  of  toxic  substances.  This  procedure,  outlined  in  Miller 
et  ah  1978,  compares  the  relative  growth  of  the  test  alga  in  water 
spiked  according  to  Table  6  to  the  growth  response  of  the  alga  in 
unspiked  lake  water.  Each  combination  as  well  as  the  lake  water  con¬ 
trol  was  set  up  in  triplicate  for  each  station. 


Phytoplankton  Methodology 

Phytoplankton  was  collected  from  a  depth  integrated  raw  water 
sample  from  the  euphotic  zone  in  quiescent  waters  (lake  stations) 
or  from  the  entire  water  column  in  more  turbulent  waters  (river 


35 


TABLE  6 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
BASIC  EXPERIMENTAL  DESIGN  USED  TO  DEFINE 
NUTRIENT  LIMITATIONS  AND  ALGAL  GROWTH 
POTENTIAL  FOR  PHASE  II  (FEBRUARY,  1979 
THROUGH  DECEMBER,  1979) 

Lake  water  (not  spiked) 

Lake  water  +  0.05  mg  P  1~*  as  K^HPO^ 

Lake  water  +  1.00  mg  N  1“*  as  NaNO^ 

Lake  water  +  0.05  mg  P  1”*  +  1.00  mg  N  1”* 

Lake  water  +  1.00  mg  Na2  EDTA  l'1  as  Disodium  ( Ethylenedinitri lo) 

tetraacetate 

Lake  water  +  0.05  mg  P  1“*  +  1.00  mg  Na^  EDTA  1~* 

Lake  water  +  1.00  mg  N  1 ~ *  +  1.00  mg  Na^  EDTA  1”* 

L.il'.e  water  +  0.05  mg  P  1’^  +  1.00  mg  N~*  +  1.00  mg  Na?  EDTA  1~* 


stations).  The  water  sample  was  depth  integrated  with  a  Van  DornTM 
sampler  just  below  the  surface  and  at  one  meter  depth  intervals  until 
the  lower  limit  was  reached.  If  the  euphotic  zone  in  quiescent  waters 
or  impoundment  depth  in  more  turbulent  waters  v/as  over  7  meters  deep, 
eight  samples  beginning  at  the  subsurface  were  equally  spaced  over 
the  required  sampling  depth.  These  were  composited  and  a  1  liter 
aliquot  for  the  station  withdrawn,  placed  into  a  pre-numbered  1  liter 
plastic  jar,  and  preserved  with  5  percent  buffered  formalin  (neutral¬ 
ized  with  sodium  tetraborate  to  a  pH  of  7.0  to  7.3).  The  collection 
number,  site,  date,  and  time  of  collection  were  recorded  for  each 
station  in  a  field  notebook  along  with  weather  (cloud  cover,  wind 
direction,  and  intensity)  and  water  conditions  (surface  waves,  color, 
turbidity,  and  depth)  and  any  unusual  observations  during  sampling. 

In  the  laboratory,  the  field  data  were  transferred  to  a  per¬ 
manent  log  book  and  the  samples  checked  against  this  record.  Phyto¬ 
plankton  analysis  was  made  by  the  Utermohl  (1931,  1958)  method.  Each 
sample  was  resuspended  with  a  magnetic  stirrer  and  a  known  aliquot 
(usually  20  or  40  mis)  was  transferred  into  a  standardized  plankton 
sedimentation  chamber  with  a  known  settling  area  of  397.6  mm2.  After 
24  hours  of  settling,  the  chamber  was  placed  on  a  Zeiss  Invertoscope  "D" 
microscope  (magnification  to  1000X),  and  a  minimum  of  150  organisms 
were  enumerated  for  each  sample.  Cell  counts  were  made  by  randomly 
selecting  microscope  fields  along  at  least  two  perpendicular 
transects  of  the  chamber  and  counting  all  cel .s  within  each  field. 

For  colon ies  and  filaments  consisting  of  a  large  number  of  cells, 

1/4  or  1/2  of  the  colony  or  filament  was  counted  and  this  resultant 
number  multiplied  to  obtain  the  number  of  cells  for  the  entire  colony 
or  filament.  Empty  algal  cells  or  diatom  frustules  were  not  included 
in  the  counts.  Identified  cells  were  recorded  cn  standardized  bench 
sheets  and  later  converted  to  number  of  cells  per  milliliter  for  each 
taxon  in  the  water  sample  using  the  following  conversion  equation: 

to'W-M- 

where , 

C  *  number  of  cells  counted; 

A  a  area  of  bottom  of  the  counting  chamber  (397.6  mm2); 

F  =  number  of  fields  counted; 

M  *  area  of  one  microscope  field  (0.038  mrrr);  and 

V  =  volume  of  aliquot  settled. 

All  organisms  were  separated  and  identified  to  species  where 
possible.  The  following  major  standard  taxonomic  references  were 
used  ecr  identification:  Heurck,  1896;  Hustedt,  1927-1930,  1930, 
1931-1959,  1549,  1961-1966;  Hanna,  1993;  Huber-Pestalozzi  and  Hustedt, 
1942;  Smith,  1950;  Prescott,  1951;  Orouet  and  Dailey,  1956;  Bourrelly, 
1966-1970;  Patrick  and  Reimer,  1966,  1975;  VanLandingham,  1967-1979; 


37 


Drout,  1968,  1973;  Whltford  and  Schumacher,  1973.  Other  minor  referen¬ 
ces  too  numerous  to  list  were  also  used. 

Since  the  classification  of  diatoms  Is  based  primarily  on  the 
shape  and  markings  of  the  cell  wall,  critical  identifications  can 
only  be  done  if  the  diatoms  are  cleaned  (all  organic  matter  removed); 
thereby  leaving  only  the  silica  cell  walls.  Diatom  Identification 
was  facilitated  by  cleaning  30  ml  of  the  Initial  samples  using  the 
hydrogen  peroxide  method  (Werff,  1953;  Patrick  and  Relmer,  1966). 

This  Involved  placing  the  aliquot  In  a  2,000  ml  beaker  and  adding 
approximately  50  ml  of  30  percent  hydrogen  peroxide.  A  small  amount 
(0.1  -  0.2  g)  of  potassium  dichromate  was  added  (resulting  In  a 
purple  solution)  and  In  a  few  moments  an  exothermic  reaction  began. 

This  resulted  In  a  violent  heating  and  boiling  of  the  mixture,  which 
oxidized  all  of  the  organic  matter  within  the  solution.  Including 
that  contained  within  the  diatoms. 

Upon  completion  of  this  aqueous  combustion  reaction,  the 
solution  turned  yellow  and  the  mixture  was  then  transferred  to  a 
300  ml  tall  beaker,  filled  with  distilled  water,  and  allowed  to 
settle  6-24  hours.  The  dlatomaceous  material  settled  to  the  bottom 
and  formed  a  delicate  flocculent  layer.  The  sample  was  then  decanted 
at  least  3  times  to  remove  the  chemicals  (using  distilled  water  to 
refill  the  beaker  after  each  decanting).  The  cleaned  diatoms  were 
then  poured  Into  a  storage  vial  and  enough  alcohol  added  to  make  at 
least  a  30  percent  solution  to  inhibit  growth  of  fungi. 

Permanent  slides  were  made  of  the  cleaned  diatoms  with  Hyrax 
mounting  medium.  Clean  #1  cover  slips  (22  mm  sq)  were  flooded  with 
water  containing  different  concentrations  of  the  suspended  diatoms 
and  allowed  to  air  dry  at  room  temperature  or  on  a  low  temperature 
hot  plate.  When  dry,  the  coversllp  was  heated  to  500°C  for  5-10 
minutes  and  then  inverted  into  a  drop  of  Hyrax  on  a  slide.  The  slide 
was  then  heated  for  a  few  minutes  at  300  -  400°C  until  the  Hyrax 
stopped  bubbling  under  the  coversllp.  This  allowed  time  for  the 
penetration  of  the  diatom  frustules  by  the  Hyrax  and  the  evaporation 
of  the  solvent.  The  slide  was  then  allowed  to  cool  while  pressing 
the  coversllp  down  so  that  It  would  lie  flat  on  the  slide.  The  Hyrax 
hardened  rapidly  and  the  excess  along  the  edges  was  scraped  off  with 
a  razor  blade.  The  slide  was  then  wiped  clean  with  acetone.  Initial 
diatom  Identifications  were  made  from  these  slides.  If  Identifica¬ 
tion  difficulties  arose  in  other  samples  during  the  study  period, 
portions  of  these  samples  were  also  cleaned  and  permanent  slides  made 
to  facilitate  diatom  Identifications. 

Voucher  specimens  of  difficult  taxa  were  sent  to  Dr.  C.  W. 
Relmer,  Academy  of  Natural  Science  of  Philadelphia  (diatoms)  and 
Dr.  J.  6.  Lackey,  Professor  Emeritus,  University  of  Florida  (green 
and  blue-green  algae)  for  taxonomic  verification.  Additional  outside 
taxonomic  checks  were  made  by  the  U.S.  Army  Corps  of  Engineers,  Mobile 
District,  Mobile,  Alabama. 
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Zooplankton  Methodology 

Semi -quantitative  zooplankton  samples  were  collected  from 
quiescent  waters  (lake  stations)  with  a  single  vertical  tow 
through  the  water  column  by  using  a  Wisconsin  style  0.5  meter  dia¬ 
meter,  80  micron  mesh  weighted  plankton  net  with  an  attached  flow¬ 
meter.  The  tow  was  performed  at  a  uniform  speed  of  approximately 
0.5  meter  per  second  to  minimize  avoidance  reactions  and  sampling 
bias.  Zooplankton  were  collected  from  turbulent  waters  by  taking  an 
oblique  tow  from  near  the  bottom  to  the  surface  while  letting  the 
boat  drift  with  the  river  flow  to  maintain  a  tow  angle  as  nearly 
vertical  as  possible.  The  tow  angle,  time,  length  of  rope  let  out, 
and  flowmeter  readings  were  recorded.  Zooplankton  samples  were  pre¬ 
served  in  a  final  concentration  of  5  percent  buffered  formalin 
with  Rose  Bengal  added  in  pre-numbered  plastic  bottles.  The 
collection  number,  site,  date,  and  time  of  collection  were  re¬ 
corded  for  each  station  in  a  field  notebook,  along  with  weather 
(cloud  cover,  wind  direction,  and  intensity)  and  water  conditions 
(wave  height,  color,  turbidity,  and  depth)  and  any  unusual  observa¬ 
tions  during  sampling. 

In  the  laboratory,  the  field  data  were  transferred  to  a  per¬ 
manent  log  book  and  the  samples  were  checked  against  this  record. 
Zooplankton  were  Identified  on  a  compound  microscope  with  a  magnifi¬ 
cation  to  400X.  They  were  then  enumerated  by  placing  a  thoroughly 
mixed  aliquot  In  a  Wards  zooplankton  counting  wheel  and  examining  it 
at  a  magnification  of  20  -  60X  under  a  stereoscopic  microscope.  The 
aliquot  size  (taken  with  a  Henson-Stempe ■  pipet)  varied  from  1  -  5  ml 
depending  on  the  densities  of  organisms  and  detritus.  All  zooplank¬ 
ton  within  the  chamber  were  identified  to  genus  wherever  practicable 
and  enumerated  except  for  the  two  dominant  genera  which  were  Identi¬ 
fied  to  species. 

The  principal  taxonomic  references  utilized  were  Edmondson, 
1959;  Brooks,  1957;  Deevey  &  Deevey,  1971;  Marsh,  1929;  and  Voight, 
1956.  Taxonomic  checks  were  made  by  the  U.S.  Army  Corps  of 
Engineers,  Mobile  District,  Mobile,  Alabama. 

The  number  of  each  taxon  in  the  sample  was  converted  and  re¬ 
ported  as  number  per  liter  using  the  following  conversion  equations: 

AC 

Number  of  organisms/1  =  gy 


where, 

C  a  organism  count  (raw  data) 

A  e  volume  of  the  concentrated  sample; 

V  *  volume  of  water  passed  through  the  plankton  net;  and 
B  «  volume  of  the  examined  aliquot. 
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The  total  volume  (V)  was  calculated  as  a  function  of  the 
length  of  the  water  column  which  the  net  passed  through: 

V  =  mr21  =  (3.14)  (0.25  m)2l  =  1  (0.196  m2) 

with  1  being  the  length  of  the  water  column  based  on  the  flowmeter 
value  or  the  length  of  rope  let  out  if  the  flowmeter  malfunctioned. 


ATP  Test  Methodology 

Sampling  and  Sample  Preparation 

At  stations  01  through  19,  200  ml  or  more  of  water  from  the 
depth  Integrated  water  sample  were  filtered  through  a  0.45  ym  membrane 
filter  (Ml 11 1  pore) .  Upon  completion  of  the  filtration,  the  vacuum  was 
broken  just  as  the  last  of  the  water  passed  through  the  filter,  and 
the  filter  was  quickly  transferred  to  a  150-ml  Pyrex  beaker  containing 
10  ml  of  boiling  0.02  M  Tris  buffer.  The  filter  was  placed  upside 
down  into  the  Tris  and  heated  for  5  to  10  minutes  at  100°C  in  a  water 
bath.  The  beaker  was  then  removed  from  the  water  bath,  the  filter 
scraped  with  a  plastic  policeman  to  loosen  the  filtrate  from  the 
filter  Into  the  Tris,  and  replaced  in  the  boiling  water  for  5  min. 

The  beaker  was  then  removed  from  the  water  bath  and  cooled  rapidly. 

The  filter  was  held  against  the  side  of  the  beaker  and  any  remaining 
filtrate  scraped  off  with  a  plastic  policeman.  The  filter  was  then 
discarded.  The  sample  was  then  transferred  to  a  1-oz  Nalgene  (plastic) 
screw  cap  bottle,  labeled  with  the  bottle  #  (T  )  and  volume  (mis) 
filtered,  and  frozen  at  -20°C  (dry  Ice  in  the  field) . 

When  the  sample  was  ready  to  be  analyzed,  the  contents  of  the 
bottle  were  thawed,  the  sample  mixed  and  then  transferred  to  a  centri¬ 
fuge  tube.  The  volume  of  sample  was  recorded  and  approximately  half 
of  the  sample  was  transferred  back  to  the  original  container  (In  case 
of  errors  such  that  a  redetermination  was  necessary)  and  the  remainder 
centrifuged.  The  tubes  were  removed  from  the  centrifuge  and  the  super¬ 
natant  poured  Into  a  clean,  labeled  scintillation  vial  for  transport 
to  the  University  of  Florida  for  determinations. 

Standardization  Curve 

An  ATP  standard  stock  solution  was  prepared  by  weiqhing  119.3 
mg  of  crystalline  adenosine  5'  -  triphosphate-disodium  salt  using 
ATP-free  glassware.  The  ATP  was  dissolved  in  100  ml  of  fresh  0.02  M 
Tris  buffer  containing  29.2  mg  of  EDTA  and  120  mg  of  MgS04  (result¬ 
ing  concentration  of  1  mg  of  ATP/ml).  This  was  dispensed  In  5.0  ml 
aliquots  In  1-oz  Nalgene  bottles  and  stored  at  -20°C  until  required. 

One  ATP  stock  bottle  was  thawed  and  1.0  ml  of  the  ATP  stock 
solution  containing  1  mg  of  ATP, ml  was  pipetted  into  a  1-liter 


volumetric  flask  and  brought  up  to  volume  with  0.02  M  Trls  buffer 
(or  plpet  1  ml  of  stock  solution  Into  100  ml  of  Trls,  mix,  and  pipet 
1  ml  of  this  dilution  Into  9  ml  of  Trls  to  result  In  the  same  dilu¬ 
tion).  This  solution  contained  1.00  ug  ATP/ml.  The  following 
serial  dilutions  were  then  made: 

1.00  X  10“ 1  ug  ATP/ml 

1.00  X  10“2  ug  A i P/ml 

1.00  X  10*3  yg  ATP/ml 

1.00  X  10"4  ug  ATP  ml. 

The  calibration  curve  was  determined  by  making  a  minimum  of  3 
replicate  determinations  of  each  of  the  serial  dilutions. 

Reagents 

Trls  Buffer:  (0.02  M)  (Tris  (Hydroxymethyl)  Amlnomethane)  - 
Dissolve  2.5  g  of  the  buffer  crystals  In  1  liter  of  deionized  water. 
Bring  to  pH  7.75  using  HC1  (pH  meter).  Sterilize  by  autoclaving  for 
3C  min.  at  121°C,  15  psi  (103  kPa)  pressure,  and  store  refrigerated 
1-.  stoppered  flasks. 

FLE-50:  Firefly  Lantern  Extract  (Luciferase/Luciferin  Reaction 
Mixture)  -  Reconstitute  by  adding  35  ml  (or  37.5  ml)  of  low  response 
water  to  one  vial  of  extract.  The  luciferase/luciferin  reaction  mix¬ 
ture  must  be  mixed  gently  without  shaking.  Allow  to  stand  at  room 
temperature  (23  -  26°C)  for  one  hour.  Filter  through  Whatman  #1  fil¬ 
ter  paper  and  store  in  an  ice  bath  for  3  hours  before  use.  Use  enzyme 
preparation  within  8  hours  of  preparation. 

Hydrochloric  Acid  (0.2  N):  Add  17.0  ml  of  HC1  (sp.  gr.  1.19) 
to  a  1-1 Iter  volumetric  and  bring  to  volume  with  water. 

ATP-Free  Glassware:  Rinse  chemically  clean  glassware  three 
times  with  0.2  N  HC1 ,  rinse  three  times  with  Trls  buffer,  and  rinse 
three  times  with  low-response  water. 

Low-response  Water:  Sterile,  deionized,  ATP-free  water  may  be 
prepared  by  treatment  In  a  suitable  system  involving  carbon  treatment 
with  deionization,  filtration,  qlass  distillation,  or  sterilization  by 
autoclaving  and  stored  under  refrigeration  In  stoppered  flasks. 

Determination 


sequence)  the  normal  background  emission  was  10  to  20  counts  or  less 
in  the  6-sec  counting  interval. 

Exactly-'^. 5  ml  of  the  ATP  standard  or  sample  extract  was  added 
using  the  micr'opipette  syringe  (with  new  tip  each  time)  and  the  vial 
swirled  to  thoroughly  mix  the  contents.  Eleven  seconds  after  the 
sample  addition  to  the  firefly  extract,  the  vial  was  inserted  into  the 
counting  chamber  and  the  counting  sequence  begun.  Two  samples  from 
the  beginning  of  the  run  were  repeated  at  the  end  of  each  run  to  de¬ 
termine  repeatability  and  check  for  decay  of  the  firefly  lantern 
extract  during  the  run.  For  each  cycle  in  Phase  H,  samples  were  analyzed 

for  each  of  the  19  stations  except  during  the  last  two  cycles  due  to  the 
loss  of  eight  samples  from  September  and  eleven  samples  from  December. 
These  samples  were  inadvertently  disposed  of  during  storage  before  the 
analyses  were  done. 

Macroinvertebrate  Methodology 

Benthic  Natural  Substrates 

Benthic  macroinvertebrate  grab  samples  were  collected  at  all 
nineteen  locations.  Sampling  frequency  was  as  outlined  in  Table  2 
At  the  riverine  stations,  one  sample  was  collected  in  the  thalweg 
and  one  near  each  river  bank.  At  lake  stations  08,  09,  10,  11  and 
13  samples  were  collected  from  three  locations,  taken  120  degrees 
apart,  along  an  imaginary  20-foot  diameter  circle. 

Benthic  macroinvertebr?tes  were  collected  with  a  standard  size 
(S'/side)  Ponar,f''  dredge.  The  dredge  was  lowered  from  the  siae  of  the 
boat,  using  a  boom  and  power  winch,  slowly  enough  that  a  minimal  "shock 
wave"  was  created  so  as  not  to  disturb  the  benthos.  Once  the  dredge 
touched  bottom,  the  closing  mechanism  was  immediately  tripped  and  the 
dredge  quickly  raised  to  the  surface.  The  dredge  was  then  placed  in  a 
sieve  bucket  (US  Standard  No.  30  mesh)  and  the  sample  washed  out  with  a 
squirt  bottle  filled  with  lake  (or  river)  water  to  reduce  the  sample 
volume.  The  washed  sample  was  then  placed  in  a  pre-numbered  bottle 
(wide  mouth,  plastic,  1-pint  or  1-quart). 

Upon  completion  of  all  replicate  sampling  at  a  given  station, 
buffered  formalin  preservative  was  added  to  a  concentration  of  5-10 
percent,  depending  upon  the  quantity  of  de*?itus  present.  Rose  Ben¬ 
gal  was  added  as  an  organism  stain  to  facilitate  sorting,  being  added 
prior  to  preservation  in  order  that  the  organisms'  respiratory  pro¬ 
cesses  increased  the  amount  of  staining.  The  rose  bengal  was  applied 
as  a  dry  crystal,  in  a  quantity  sufficient  to  stain  the  sample  a  dark 
red,  this  quantity  beinq  variable  according  to  sample  size  and  the 
amount  of  detritus  In  the  sample. 


Upon  return  to  the  lab,  the  samples  were  shelved  in  an  orderly 
manner  and  their  numbers  recorded  and  checked  against  the  numbers  in 
the  field  notes.  Samples  which  were  ar^identally  misrecorded,  or 
which  were  otherwise  in  error,  were  discarded. 

In  the  laboratory,  each  sample  was  carefully  washed  in  a  US 
Standard  No.  30  mesh  sieve  (or  smaller,  if  organism  loss  was  sig¬ 
nificant)  that  was  partially  immersed  in  a  large  white  plastic  pan. 

This  removed  formalin,  excess  Rose  Bengal  stain,  and  the  remaining 
silt  and  clay.  The  sample  was  then  placed,  in  manageable  aliquots, 
in  a  white  enamel  pan  for  removal  of  organisms  (sorting).  Organisms 
were  placed  in  5  milliliter  vials  in  95  percent  ethanol.  Each 
vial  was  labeled  with  a  code  representing  the  project,  collection 
date,  type  of  substrate  sampled,  collection  location,  and  replicate 
bottle  number.  For  example: 

LSN-3-18E 

Project  Code  and  Substrate  —  Collection  Date  --  Station  No. 

(Lake  Seminole,  (third  cycle:  (18  East  Bank) 

Natural  Substrate)  June  1979) 

A  vial  with  ethanol  was  weighed,  the  sampled  organisms  were  then 
placed  in  the  vial,  and  the  vial  was  re-weighed.  The  difference  be¬ 
tween  the  two  values  was  considered  "wet  weight"  biomass.  These  num¬ 
bers  are  high,  hov/ever,  due  to  the  introduction  of  extra  ethanol  when 
inserting  the  organisms.  Limited  experiments  suggesting  errors  as  high 
as  25-33  percent  were  found  at  stations  with  relatively  low  biomass. 


Organisms  were  identified  with  an  American  Optical  Stereoscopic 
Microscope  (7X  to  80X)  and  a  Swift  Trinocular  Microscope  (40X  to  400X) . 
Taxonomic  references  used  were  Beck  (1962,  1976),  Beck  and  Beck  (19  9a 
and  b;  1970),  Curry  (1958),  Hilsennoff  (1975),  Mason  1973),  Parish 
(1968),  Roback  (1963,  1969),  Brinkhurst  and  Jamieson  (1971),  Brown  (1972), 
Edmunds,  et  al.  (1976),  Holsinqer  (1972),  Thompson  (1968),  Usinger 
(1956),  Wiggins  (1977),  and  Saether  (1977).  Taxonomically  difficult 
and  ecologically  important  species  were  identified  or  verified  by  ex¬ 
perts  in  their  respective  fields:  William  Beck,  Florida  A&M  University, 
for  Chironomidae  and  Michael  Loden,  Louisiana  State  University  for 
Oligochaeta.  Other  authorities  were  consulted  for  the  less  frequent 
taxa,  and  for  specific  groups  within  the  Insecta  (such  as  Dr.  Minton 
J.  Westfall,  University  of  Florida,  for  Odonata).  Additional  outside 


taxonomic  checks  were  made  by  the  U.S.  Army  Corps  of  Engineers, 
Mobile  District,  Mobile,  Alabama. 
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The  whlronomidae  and  Oligochaeta  were  grouped  under  low  mag¬ 
nification  and  representative  specimens  were  selected  for  microslide 
mounts,  from  which  the  Identifications  were  made.  Only  one  organism 
was  mounted  per  microslide.  Chlronomids  were  mounted  in  polyvinyl- 
lactophenol,  which  contains  a  clearing  agent  and  makes  excellent  semi¬ 
permanent  slides.  Oligochaetes  were  permanently  mounted  in  Coverbond™, 
which  does  not  contain  a  clearing  agent.  Organisms  can  be  removed  and 
remounted,  if  necessary,  with  either  of  these  mounting  media. 

The  Shannon-Weaver  Species  Diversity  Index,  H  (Odum,  1971) 
was  calculated  using  the  following  expression: 


n  •  fr\- 

Ttos4T, 


where  n-j  =  total  number  of  organisms  present  as  taxon  i_ 


N  =  £  n-  =  total  number  of  organisms  present  in  the  sample 

i=l  1 


t  =  number  of  taxa  present  in  the  sample 


TT  ranges  from  a  minimum  of  0.0,  occurring  when  all  organisms  belong 
to  the  same  taxon  (no  diversity),  to  a  maximum  of  log2  N,  occurring 
where  each  organism  present  belongs  to  a  unique  taxon  (maximum  diversity) 

Evenness  ( e ) 

If  the  organisms  of  a  sample  are  uniformly  distributed  among 
the  taxa  present,  the  Shannon-Weaver  Index  assumes  the  value,  In  t,  a 
condition  of  perfect  evenness  in  the  apportionment  of  individuals  among 
species.  The  Index  of  Evenness,  e  (Odum,  1971)  was  used  to  express 
the  actual  Shannon-Weaver  Index  as  a  fraction  of  this  "ideal"  value: 


0 

e  =  ln(t)  (defined  for  t  >1) 
where  TTe  =  actual  Shannon-Weaver  Species  Diversity  Index 
t  *  number  of  taxa  present  in  the  sample 
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Evenness  ranges  from  0.0  (minimum  evenness)  to  1.0  (perfect  evenness), 
and  the  calculated  values  are  independent  of  the  logarithmic  base. 

All  samples  were  retained  for  reference  until  being  sent  to  the 
Mobile  District  COE  office  at  the  end  of  the  study.  A  few  chironomid 
larvae  and  oligochaetes  were  donated  to  Mr.  William  Beck,  Jr.,  and 
Dr.  Michael  Loden,  for  their  taxonomic  value. 

Hester-Dendy  Artificial  Substrates 

The  Hester-Dendy  sampler  used  was  that  which  is  recommended  for 
EPA  biologists.  It  consists  of  fourteen  7.5-cm  diameter  plates,  and 
twenty-four  2.5-cm  diameter  spacers,  constructed  of  0.625-cm  thick 
tempered  fiberboard,  strung  together  on  a  25-cm  eyebolt  so  that  there 
are  8  single  spaces,  one  double  space,  two  triple  spaces  and  two 
quadruple  spaces  between  the  plates.  This  sampler  has  an  effective 
surface  area  of  0.12  squara  meter. 

Artificial  substrates  were  emplaced  at  all  stations  except  08, 
10,  and  17.  The  samplers  were  attached  to  marker  buoys  and  incubated 
for  a  period  of  six  weeks.  The  sampling  frequency  is  outlined  in 
Table  2.  Each  sampler  was  collected  by  raising  it  from  the  water  and 
quickly  placing  it  into  a  cloth  bag,  which  was  then  preserved  in  a 
5-gallon  Roper*M  bucket  containing  a  10  percent  buffered  formalin 
solution.  These  samplers  were  not  re-used,  as  it  was  very  difficult 
to  remove  the  formalin  from  the  fiberboard 

In  the  laboratory,  the  cloth  bag  was  everted  into  a  US  Standard 
No,  30  mesh  sieve  placed  in  a  white  enamel  pan.  The  sampler  was  then 
removed  and  disassembled.  The  bag,  sampler,  and  organisms  were  rinsed 
to  remove  the  formalin  and  accumulated  sediments.  All  organisms  were 
removed  and  placed  in  vials  containing  95  percent  ethanol.  Each  vial 
was  labeled  and  the  organisms  identified  as  outlined  in  the  previous 
section. 

Shannon-Weaver  and  Evenness  values  for  the  Hestev-Dendy  macro¬ 
invertebrates  were  calculated  as  described  above. 


Macrophyt-- 

Aquatic  Microphytes  in  Lake  Seminole  were  surveyed  in  June  and 
September,  1S78  and  in  April  and  August,  1979.  The  macrophyte  surveys 
were  conducted  to  map  their  extent,  to  obtain  pressed  specimens,  to 
ollect  reference  photographs,  to  develop  species  lists,  and  to  deter¬ 
mine  their  nuisance  potential. 

The  reservoir  was  surveyed  from  a  flat-bottomed  boat  for  3-4 
oays  during  each  of  the  four  field  trips.  Included  were  personnel  from 
WAR  and  USAC0E  personnel  at  Lake  Seminole.  The  vegetation  map  was 
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constructed  from  notes  collected  during  field  inspections.  Specimens 
of  selected  "uncommon  to  rare"  species  were  collected  when  in  flower. 
These  were  pressed  and  duplicate  herbarium  sheets  were  prepared  for 
delivery  to  the  USACOE  personnel  at  Mobile,  AL.  Reference  photo¬ 
graphs  were  taken  in  35  mm  color  slide  form  and  are  being  held  at 
WAR.  Species  identifications  and  lists  were  made  in  situ  by  survey 
personnel.  The  primary  taxonomic  references  were  Radford,  et  al. 
(1964),  Long  and  Lakela  (1971),  and  Fassett  (1940).  The  nuisance 
potential  of  aquatic  macrophytes  in  the  lake  was  determined  by  inter¬ 
views  with  USACOE  biologists,  local  residents,  USACOE  publications 
(USACOE;  1961,  1971,  1972,  1973,  1974,  1975,  1977a,  1977b,  1978), 
and  by  inspection. 

The  vegetation  map  was  very  difficult  to  construct  for  several 
reasons.  First,  appropriate  aerial  photography,  which  is  the  single 
most  important  tool  for  mapping  vegetation,  was  unavailable.  Second, 
the  USGS  Quadrangle  maps,  which  were  relied  upon  in  lieu  of  aerial 
photos,  are  incorrect  in  many  places,  especially  concerning  the  re¬ 
servoir  islands.  Third,  vegetative  diversity  is  very  high.  And 
fourth,  mapping  the  dense  periphyton  mats  occurring  in  the  shallow 
waters  of  the  Flint  River  portion  of  the  reservoir  is  dependent  on 
the  use  of  bottom  topographic  maps,  which  were  unavailable  to  us. 

Several  compromises  were  made  as  a  result  of  these  problems. 
Shoreline  vegetation,  usually  a  mix  of  several  to  many  species,  was 
not  shown  in  many  places  since  it  occurs  in  too  narrow  a  band  to  show 
in  tne  chosen  map  scale.  This  problem  was  most  pronounced  with  the 
fringe  of  giant  cutgrass  around  many  islands  and  in  the  Chattahoochee 
River.  Also,  small  patches  of  invading  nuisance  species,  such  as 
Egeria  at  the  Georgia  Ranger  Station,  are  too  small  to  show  up  in  the 
chosen  map  scale.  The  periphyton  mats  are  not  shown  at  all. 


RESULTS  AND  DISCUSSION 


The  following  discussion  is  intended  to  summarize  the  data 
shown  in  Appendices  A  through  M  and  highlight  the  trends  and  water 
quality  observed  during  the  seven  sampling  cycles  of  Phase  II  of  the 
Lake  Seminole  Water  Quality  Management  Study.  Brief  references  and 
comparisons  are  also  made  to  the  data  from  Phase  I  (1978  data)  where 
appropriate.  For  greater  detail  on  Phase  I  results  and  discussion, 
see  U.S.A.C.O.E.,  1981. 

Stream  Flows 


Data  was  obtained  from  the  United  States  Geological  Survey 
(USGS)  in  Doraville,  Georgia,  for  the  Flint  River  at  Newton,  Georgia 
(USGS  Station  02353000)  and  the  Ichawaynochawa  Creek  (a  tributary  of 
the  Flint  River)  at  Milford,  Georgia  (USGS  Station  02353500).  The 
location  of  the  flow  gaging  stations  are  shown  on  the  Map  Coverage 
Index  of  Figure  1.  Data  for  the  flow  through  Jim  Woodruff  Lock  and 
Dam  and  Walter  F.  George  Lock  and  Dam  were  obtained  from  the  U.S.  Army 
Corps  of  Engineers,  Mobile  District.  The  data  for  Ichawaynochaway 
Creek,  the  Flint  River,  and  the  Chattahoochee  River  Stations  represent 
flows  outside  the  actual  study  area. 

A  summary  of  the  available  stream  flow  data  is  given  in  Appen¬ 
dix  A.  Monthly  average  stream  flows  for  which  there  are  data  are 
shown  for  the  Chattahoochee  and  Flint  Rivers,  Ichawaynochaway  Creek, 
and  the  flow  through  Jim  Woodruff  Lock  and  Dam.  Daily  averages  for 
one  week  prior  to  and  the  week  of  each  sampling  cycle  are  also  shown. 

In  general,  the  data  shows  wide  variations  in  flow  from  day  to 
day  on  the  Chattahoochee  River  due  to  fluctuations  in  discharge  from 
Andrews  Lock  and  Dam.  The  Flint  River  is  not  subject  to  these  wide 
daily  variations.  Based  on  monthly  average  flows,  the  Chattahoochee 
accounted  for  approximately  50  to  70%  of  the  total  flow  reaching 
Lake  Seminole. 

The  period  of  highest  flow  occurred  during  sampling  cycle  2  in 
April.  Monthly  average  flows  for  April  1979  were  849  m3/sec  at  Walter 
F.  George  Lock  and  Dam  on  the  Chattahoochee,  368  nr/sec  on  the  Flint 
River  at  Newton,  Georgia,  and  1,518  m^/sec  through  Jim  Woodruff  Lock 
and  Dam. 

Water  Quality  Data 

Complete  in  situ  and  laboratory  water  quality  results  are 
given  in  Appendices  C  and  D  respectively.  Water  temperatures 
were  generally  highest  during  cycle  5  in  August.  The  mean  tempera¬ 
ture  for  this  cycle  for  Chattahoochee  River  stations  (01,02,03,04, 
05,06)  was  28.2°C;  for  Flint  River  stations  (16  and  17),  27.8°C;  for 
lake  stations  (08,09,10,11,13,15),  29.2°C;  and  for  stations  on  the 
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Apalachicola  River,  28.8°C.  Station  12,  on  a  wide,  shallow,  relatively 
stagnant  arm  of  the  reservoir  had  a  water  temperature  of  27.5°C  during 
this  cycle  and  station  14  on  Spring  Creek  was  27.0°C.  However,  at 
stations  12  and  14  the  water  temperature  was  highest  during  cycle  4 
in  July  being  30.0°C  and  29.0°C,  respectively.  All  of  these  tempera¬ 
tures  .are  within  1°C  of  the  maximum  temperatures  found  during  Phase  I. 
Minimum  temperatures  were  encountered  during  cycle  1  in  February  with 
reservoir  and  river  stations  having  temperatures  of  7.5°C-10.5°C. 

Stations  12  and  14  had  temperatures  of  approximately  13°C  at  this  time. 
However,  the  temperature  was  lowest  (11.0°C)  for  these  two  stations 
during  cycle  7  in  December.  At  no  time  during  this  study  was  a  well 
defined  thermocline  evident  at  any  of  the  lake  stations  sampled  due 
probably  to  the  shallowness  of  the  reservoir  and  wind  mixing  of  it. 
However,  during  cycle  3  (June),  cycle  4(July),  and  cycle  5  (August), 
a  slight  (i.e.,  1-2°C)  surface  warming  was  apparent  at  most  lake 
stations.  The  greatest  vertical  variation  gradient  was  observed  at 
station  11  during  cycle  4  with  a  difference  of  4°C  between  the  top 
and  the  bottom  (Appendix  F).  No  significant  lateral  thermal  variation 
was  observed  during  the  fourth  sampling  cycle  in  July. 

In  general  the  D.O.  levels  found  during  Phase  II  were  very  similar 
to  those  found  during  Phase  I.  No  anaerobic  conditions  were  encountered 
at  any  sampling  sites  during  any  of  the  sampling  cycles.  The  most  severe 
dissolved  oxygen  depletion  occurred  during  cycles  4,  5,  and  6  in  July, 
August,  and  September,  respectively,  due  probaoly  to  reduced  mixing  and 
increased  temperature.  Dissolved  oxygen  during  these  summer  months 
averaged  about  7  mg/1  (Appendix  F)  and  ranged  from  a  high  of  12.3  mg/1 
one  meter  below  the  surface  at  station  15  to  4.2  mg/1  five  meters  below 
the  surface  at  station  11  just  upstream  of  the  dam  (see  Figure  1). 
Vertical  profiles  and  D.O.  isopleths  for  cycles  3  through  7  showing  the 
variation  in  D.O.  with  depth  and  cross-section,  respectively,  at  a  given 
site  are  shown  in  Appendix  F.  In  general,  the  reservoir  stations  ex¬ 
hibited  a  decrease  in  D.O.  with  depth  during  the  late  summer  months; 
however,  a  marked  thermocline  did  not  develop  and  mixing  from  top  to 
bottom  was  not  inhibited.  No  significant  lateral  or  vertical  variation 
in  dissolved  oxygen  was  evident  at  any  of  the  river  stations  during 
either  the  February  or  July  sampling  cycles  with  the  exception  of 
station  14  in  Spring  Creek  during  July.  The  variation  found  at  this 
Ration  (Appendix  C)  was  probably  due  to  the  lack  of  current  and  mix¬ 
ing.  At  station  1  (just  below  the  George  W.  Andrews  Lock  and  Dam)  the 
D.O.  ranged  from  above  9.5  in  February,  April  and  December  to  a  low  of 
>.3  at  midstream  in  July.  At  station  18  (just  below  the  Jim  Woodruff 
Lock  and  Dam)  the  D.O.  ranged  from  above  8.5  in  February,  April,  and 
December  to  a  low  of  6.6  in  July  and  September  at  midstream. 

pH  values  for  all  stations  during  all  the  Phase  II  sampling 
cycles  ranged  from  6.8  to  8.9  at  one  meter  below  the  surface.  This  com¬ 
pares  with  6.7  to  9.1  during  Phase  I.  During  June  and  August,  stations 
11,  13,  and  15  had  a  vertical  variation  in  pH  of  0.5  to  0.8  units  but  a 
horizontal  variation  of  1.5  units  measured  one  meter  below  the  surface. 
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The  reverse  was  true  of  station  15  which  had  only  a  0.2  horizontal  pH 
variation  but  a  vertical  variation  of  0.5  to  1.4  units  at  the  various 
locations  sampled  (Appendix  F).  The  remainder  of  the  lake  stations  had 
no  significant  variation  in  pH.  No  significant  lateral  or  vertical 
variation  in  pH  was  evident  at  any  of  the  river  stations  during  either 
cycle  1  in  February  or  cycle  4  in  July  when  extensive  measurements  were 
made  (Appendix  C). 

All  oxidation-reduction  potentials  (O.R.P.)  in  this  report  have 
been  referenced  to  the  Pt/H2,H  system.  In  general,  O.R.P. 's  ranged  from 
+280  mV  to  +590  mV  for  all  stations  during  all  Phase  II  sampling  cycles 
(Appendix  C).  This  range  compares  favorably  to  Phase  I  levels  when  the 
range  was  from  about  +300  mV  to  about  +600  mV  for  all  stations  during 
all  cycles.  An  exception  to  this  trend  was  station  BO,  just  below  the 
Great  Southern  Land  and  Paper  Company  outfall  on  the  Chattahoochee  River, 
Mile  38.2.  Here  the  O.R.P.  dropped  sharply  during  cycles  1,3,  and  4  to 
values  ranging  from  +6  to  +170  mV.  According  to  the  values  in  Appendix  0, 
the  slight  variation  in  other  parameters  measured  at  this  station  (water 
temperature,  conductivity,  dissolved  oxygen,  and  pH)  do  not  correspond 
or  account  for  the  changes  in  O.R.P.  O.R.P.  levels  were  also  lower  at 
this  location  during  Phase  I,  ranging  from  +60  to  +290  mV  during  cycles 
2,  3,  5,  and  6. 

Turbidity  over  all  the  cycles  during  Phase  II  was  highest  for  the 
Chattahoochee  stations  with  a  mean  value  of  51.1  FTU.  The  mean  value 
for  the  Flint  River  stations  was  6.8  FTU,  the  reservoir  stations  10.5  FTU, 
and  the  Apalachicola  stations  9.7  FTU.  Turbidity  at  station  12  on  Fish 
Pond  Drain  averaged  1.6  FTU  and  station  14  on  Spring  Creek,  averaged 
3.7  FTU.  Suspended  solids  concentrations,  secchi  disc,  and  percent  light 
transmission  exhibited  the  same  general  areal  trends  as  turbidity. 

These  same  trends  were  also  observed  during  Phase  I. 

Specific  conductance,  total  dissolved  solids  (T.D.S.)  and  alka¬ 
linity  all  followed  the  same  general  areal  patterns  during  both  Phase  I 
and  II.  All  three  parameters  were  lowest  at  the  Chattahoochee  River 
sampling  sites  (01-06),  and  generally  higher  on  the  Flint  River  arm  of 
the  reservoir.  Station  14  on  Spring  Creek  yielded  the  highest  values  for 
all  three  parameters  for  all  the  sampling  cycles,  except  during  cycle  3 
of  Phase  II  when  alkalinity  was  higher  in  the  Flint  River. 

Total  iron  concentrations  were  fairly  high  at  times  compared  to 
the  EPA  criterion  (U.S.  EPA,  1976)  and  exhibited  several  areal  and  chrono¬ 
logical  trends.  In  all  cases,  the  total  iron  was  composed  primarily  of 
insoluble  forms  and  followed  the  same  trends  observed  during  Phase  I. 
Concentrations  in  the  Chattahoochee  were  highest  during  cycle  2  in  the 
spring,  with  values  ranging  from  1.2  mg/1  to  3.5  mg/1.  There  was  a 
general  downward  trend  after  the  second  cycle  until  cycle  6  in  September 
when  the  values  ranged  from  0.3  mg/1  to  0.6  mg/1.  December  showed  the 
beginning  of  another  upward  trend.  Concentrations  in  the  Flint  River 
were  highest  during  the  third  sampling  cycle  with  values  ranging  from 


1.5  mg/1  to  1.6  mg/1 ,  and  lowest  during  the  fifth  cycle  in  August  with 
values  around  0.5  mg/1.  Concentrations  in  the  reservoir  were  higher 
during  cycles  1  through  3  and  then  dropped  off  during  the  remainder  of 
the  year  except  in  September  when  they  reached  a  mean  peak  of  1.3  mg/1. 
Spring  Creek  and  Fish  Pond  Drain  had  much  lower  concentrations.  In  the 
Apalachicola  River  the  concentrations  were  again  highest  during  cycle  1 
and  were  approximately  1.2  mg/1.  The  concentrations  then  declined  to 
0.7  mg/1  during  cycle  5  in  August.  It  should  be  noted  that  concentra¬ 
tions  of  total  iron  at  most  of  the  stations  during  the  spring  and  early 
summer  months  exceeded  the  suggested  EPA  criterion  of  1.0  mg/1  for 
fresh  water  aquatic  life  (U.S.  EPA,  1976). 

Concentrations  of  manganese  and  zinc  were  low  at  all  times  with 
concentrations  never  exceeding  0.2  mg/1  during  both  Phase  I  and  Phase  II 
There  were  no  obvious  areal  patterns.  Neither  Georgia  nor  Alabama  have 
numerical  criteria  for  zinc  or  manganese. 

Total  inorganic  nitrogen  (TIN)  concentrations  were  very  similar 
during  Phase  II  compared  to  Phase  I  and  followed  the  same  trends.  Total 
inorganic  nitrogen,  composed  primarily  of  nitrate-nitrite,  was  generally 
highest  on  the  Flint  River  stations  during  the  entire  phase  with  values 
ranging  from  0.49  mg/1  to  0.78  mg/1.  The  Chattahoochee  River  and  the 
reservoir  stations  were  highest  in  the  spring,  decreased  over  the  summer 
and  rose  again  in  the  fall.  Mean  values  in  the  Chattahoochee  ranged 
from  a  low  of  0.13  mg/1  in  Aug u"t  to  a  high  of  0.51  mg/1  in  February. 

In  the  Apalachicola  River,  values  followed  the  same  trend  with  a  high 
concentration  of  0.41  mg/1  during  cycle  1  to  a  low  concentration  oi 
0.12  mg/1  in  August.  Total  phosphorus  values  were  generally  much  lower 
during  Phase  II  than  during  Phase  I.  During  Phase  II,  all  values  were 
between  0.01  and  0.07  mg/1.  Stations  in  the  reservoir  and  in  the 
Chattahoochee  and  Flint  Rivers  showed  no  significant  areal  variation. 

In  the  Apalachicola  River  all  values  were  <0.05  mg/1.  Station  12  on 
Fish  Pond  Drain  had  extremely  low  values  of  both  TIN  (<0.12  mg/1)  and 
total  P  (<0.002  mg/1).  Station  14  on  Spring  Creek  showed  low  total 
phosphorus  (<0.03  mg/1 )  but  high  TIN  (0.38-0.57  mg/1).  Dissolved  ortho¬ 
phosphate  values  comprised  a  low  percentage  of  the  total  phosphorus  con¬ 
centration,  usually  less  than  20  percent,  except  in  the  Flint  River 
where  it  comprised  50-80  percent  of  the  total.  Total  K.jeldahl  nitrogen 
and  total  organic  nitrogen  also  showed  no  significant  areal  variation 
during  either  cycles  4-6  of  Phase  I  or  cycles  1,  5,  or  7  of  Phase  II. 

Color  (measured  in  PT-C0  units)  was  fairly  uniform  throughout 
the  reservoir  and  on  the  Apalachicola,  Chattahoochee,  and  Flint  Rivers 
during  both  Phases  I  and  II.  However,  values  were  slightly  lower  in 
the  fall  (August-December  cycles)  and  also  generally  lower  at  stations 
12  and  14. 

All  dissolved  sulfate  values  were  less  than  15  mg  SO4/I  during 
both  Phases  I  and  II.  The  Flint  River  generally  had  lower  levels 


(mean  2.4  mg  SO4/I)  than  the  Apalachicola  River,  Chattahoochee  River, 
or  the  reservoir  stations.  In  both  Sprin]  Creek  (station  14)  and 
Fish  Pond  Drain  (statibn  12),  all  values  were  less  than  6  mg  SO4/I 
and  most  values  were  less  than  1  mg  SO4/I. 

During  Phase  I  and  Phase  II  there  were  no  distinctive  trends  in 
measured  carbon  dioxide  levels.  However,  there  was  a  tendency  for  C02 
levels  to  be  higher  at  all  stations  during  the  last  cycle  of  both  Phase  I 
and  Phase  II.  The  highest  values  (10.8  and  13.6  mg  CO2/I)  were  found  at 
staitons  16  and  17,  respectively,  during  December,  1979. 

Chloride  and  total  potassium,  sodium,  calcium,  hardness,  and 
magnesium  were  only  sampled  during  cycles  4  and  6  in  Phase  I  and 
cycles  1,  5,  and  7  in  Phase  II.  Values  for  chloride  ranged  between 
3  mg  Cl/1  and  7  mg  Cl/1  with  no  areal  trends  observed.  Total  potassium 
values  were  less  than  2.8  mg  K/l  at  all  stations  except  during  Decem¬ 
ber,  1979,  when  values  ranged  from  1.8  (station  11)  to  13.6  mg  K/l 
(station  17).  Total  sodium  values  ranged  from  1.15  to  13.4  mg  Na/1. 

There  was  a  slight  reduction  in  level  in  the  Flint  River  and  at  stations 
12  and  14  compared  to  levels  in  the  Apalachicola  River,  Chattahoochee 
River,  and  at  the  reservoir  stations.  The  Chattahoochee  River  had 
lower  total  calcium  mean  concentrations  than  the  rest  of  the  stations. 
Values  for  all  stations  ranged  from  2.3  to  a  high  value  of  35  mg  Ca/1 
at  station  14  in  December,  1979.  Total  magnesium  showed  no  distinctive 
trends.  All  values  were  between  0.2-7. 5  mg  Mg/1  during  both  Phase  I 
and  Phase  II  with  the  low  and  high  value  occurring  at  stations  12  and 
15,  respectively,  during  August,  1978.  Total  hardness  followed  the 
same  trend  as  calcium.  The  lowest  values  were  found  at  the  Chattahoochee 
River  stations  and  the  highest  values  at  station  14  in  Spring  Creek. 


Bacteriology 

Bacteriology  results  for  Phase  II  are  included  in  Appendix  D. 

In  Phase  II,  samples  were  collected  for  fecal  col i form  and  fecal 
streptococci  during  all  sampling  cycles  except  cycle  2.  Samples  were 
collected  at  all  the  water  quality  sampling  stations  plus  two  stations 
near  public  park  facilities,  B1  and  B2.  Due  to  bad  media  and/or  equip¬ 
ment  malfunctions,  bacteriological  results  are  incomplete  for  stations 
07  through  11,  18  and  19  in  August  and  stations  01  through  05,  11,  and 
13  through  19  in  December.  Station  B2  was  not  sampled  in  July  due  to 
boat  problems.  Although  a  complete  set  of  data  was  not  obtained, 
enough  data  were  obtained  to  establish  several  trends  which  followed 
the  same  patterns  found  during  Phase  I.  Generally  the  Chattahoochee 
stations  were  rather  low  in  fecal  col i forms  with  most  stations  under 
50/100  ml  during  Phase  II  except  during  cycles  1  and  5  when  values 
ranged  up  to  390/100  ml.  The  Flint  River  stations  were  significantly 
higher,  especially  during  cycle  1  of  Phase  II  when  the  count  reached 


1405/100  ml  at  station  17.  Col i form  counts  during  Phase  I  were  also 
significantly  higher  in  the  Flint  River  with  the  highest  concentration 
of  2,500/100  ml  at  station  17  during  cycle  2  of  Phase  I.  Reservoir 
stations  as  well  as  Spring  Creek,  Fish  Pond  Drain  and  stations  B1  and 
82  were  all  low  in  col i forms.  State  standards  for  col i forms  are 
1000/100  ml  in  Georgia  for  waters  classified  for  fishing  and  200/100  ml 
in  Florida  for  Class  II  waters.  Col i form  counts  did  exceed  these 
standards  several  times  throughout  the  study.  During  both  Phase  I  and 
Phase  II,  fecal  strep  counts  tended  to  be  highest  on  the  Apalachicola 
and  Chattahoochee  Rivers  and  low  in  the  reservoir  itself  except  during 
cycle  6  of  Phase  II  when  counts  were  as  high  as  2700/100  ml  at 
station  10.  Fish  Pond  Drain,  Spring  Creek,  and  the  Flint  River  also 
had  low  values  generally.  Fecal  coliform  to  fecal  strep  ratios  as 
shown  in  Appendix  D  tend  to  indicate  that  human  sources  of  contamina¬ 
tion  predominate  on  the  Flint;  and  agricultural  sources  on  the 
Chattahoochee  and  Apalachicola  Rivers. 


Sediments 


Complete  surface  sediment  data  tabulations  and  gradation  curves 
for  stations  01-19  during  cycle  5  are  presented  in  Appendix  L. 

Physically,  the  surface  sediments  in  the  Chattahoochee,  Flint, 
and  Apalachicola  Rivers  are  sands  and  sandy  loams  with  the  sediments 
at  stations  18  and  19  in  the  Apalachicola  River  containing  a  signifi¬ 
cant  gravel  component.  Surface  sediments  in  the  reservoir  range  from 
sand  at  station  13  to  loam  and  sandy  loam  at  stations  08,  09,  10,  and 
14  to  silt  loam  *t  station  11.  A  summary  of  the  physical  characteris¬ 
tics  as  well  as  the  USDA  Textural  classification  of  the  sediments  at 
each  station  is  presented  in  Table  7. 

In  general,  total  organic  carbon  content  and  the  percent  loss 
on  Ignition  (i.e.  volatile  solids)  wei'e  closely  related  to  the  physical 
nature  of  the  sediments.  Both  total  organic  carbon  and  loss  on  ig¬ 
nition  were  inversely  related  to  the  sand  and  gravel  content.  Those 
stations  composed  primarily  of  sands  and  gravels  had  TOC  values  ranging 
from  0.051  to  9.26  gm  C/kg  dry  weight  and  percent  loss  on  ignition 
values  from  0.1  to  1.5  percent.  Those  stations  with  sediments  char¬ 
acterized  as  loams  had  corresponding  TOC  values  ranging  from  17  to 
64.6  gm  C/km  dry  wt.  and  percent  loss  on  ignition  values  of  6.6  to 
11.3  percent.  Sediment  nutrient  concentrations,  as  measured  by  total 
Kjeldahl  nitrogen  and  total  phosphorus  as  well  as  oil  and  grease 
levels  were  correlated  to  the  TOC  of  the  sediment  and  thus,  the  sedi¬ 
ment  physical  characteristics.  Highest  nutrient  levels  were  found  at 
reservoir  stations  08,  09,  10,  11,  13,  and  15  and  at  station  14  in 
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Spring  Creek  during  both  Phase  I  and  Phase  II.  For  these  stations 
during  Phase  II,  total  Kjeldahl  nitrogen  ranged  from  337  mg/kg  at 
station  13  to  4960  mg/kg  at  station  14.  Total  phosphorus  ranged 
from  31.3  mg/kg  at  station  11  to  424  mg/kg  at  station  10. 

Metal  analyses  were  run  on  the  sediments  as  As,  Cd,  Cr,  Cu, 

Fe,  Pb,  Mn,  Hg,  Ni ,  and  Zn.  In  general,  sediment  heavy  metals  concen¬ 
trations  were  highest  at  reservoir  stations  with  a  higher  silt  and 
clay  faction,  i.e.  at  stations  08,  09,  10,  11,  13,  and  15.  Mean  con¬ 
centrations  at  these  stations  ranged  from  1.2X  (Cu)  to  2.8X  (As)  the 
overall  mean  concentration  and  from  1.4X  (Hg)  to  27X  (Cu)  mean  concen¬ 
trations  observed  at  the  Chattahoochee  and  Flint  River  stations,  i.e. 
stations  01,  02,  03,  04,  05,  and  07  and  stations  16  and  17,  respectively. 
With  the  exceptions  of  Cr  at  station  14  and  Hg  at  station  12,  highest 
metals  concentrations  were  observed  at  reservoir  stations  10  (Mn), 

11  (As,  Cu,  Fe,  Pb,  Ni ,  and  Zn)  and  13  (Cd).  Generally,  metals  con¬ 
centrations  were  lowest  at  stations  in  the  Chattahoochee,  Flint,  and 
Apalachicola  Rivers  with  sandy  substrates.  Average  metal  concentra¬ 
tions  tended  to  be  slightly  lower  in  the  Chattahoochee  River  than 
either  the  Flint  or  Apalachicola  River.  At  the  sites  in  Fish  Pond 
Drain  and  Spring  Creek,  i.e.  stations  12  and  14,  respectively,  con¬ 
centrations  of  metals  in  the  sediments  exhibited  no  apparent  pattern, 
with  levels  ranging  between  the  extremes. 

Pesticide  concentrations  were  generally  below  detection  limits 
although  levels  of  the  PCB  Aroclor  1254  and  the  DDT  metabolite  p,p-DDE 
were  detected  at  a  number  of  sites.  At  these  sites,  PCB  levels  from 
16  to  64  ug/kg  were  found  at  stations  02,  08,  09,  17,  18,  and  19  with 
the  highest  level  at  station  19.  During  Phase  I,  detectable  PCB 
Aroclor  1254  levels  ranged  from  38.7  to  753  ug/kg  at  stations  07,  08, 

10,  12,  14,  16,  and  17  with  the  highest  level  at  station  14.  DDE  levels 
from  1.1  to  5.4  ug/kg  were  detected  at  stations  05,  08,  10,  13,  14,  and 
15  with  the  highest  level  at  station  14.  During  Phase  I,  p,p-DDE  was 
below  the  detection  level  at  all  stations.  In  contrast  to  Phase  I  when 
detectable  levels  of  2-4D  were  found  at  stations  01,  03,  06,  and  09, 
no  detectable  2-4D  was  found  at  any  stations  during  Phase  II.  Due  to 
the  limited  pesticide  sampling,  no  definite  trends  can  be  ascertained. 


Corbicula 

Corbicula  were  found  only  et  station  19  during  cycle  5  of  Phase  II 
in  August.  Heavj  metals  and  chlorinated  hydrocarbon  analyses  were  con¬ 
ducted  on  the  sample.  The  results  of  these  analyses  are  shown  in 
Appendix  K.  Of  the  four  heavy  metals  for  which  tissue  analyses  were 
performed,  a  Food  and  Drug  Administration  (FDA)  Action  Level  has  been 
established  only  for  mercury.  This  level  is  1.0  ppm  for  shellfish, 
approximately  five  times  above  the  level  found  at  station  19  during 
Phase  II.  During  Phase  I,  all  of  the  levels  found  in  the  samples  from 
August  were  at  least  an  order  of  magnitude  below  the  FDA  Action  Level. 
During  Phase  I,  the  Corbicula  sample  at  station  19  had  40.0  ug/kg  wet 
wt.  of  chlordane  and  10.0  ug/kg  wet  wt.  of  endosulfan  sulfate  in  August. 
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U  =  Dg()/DjQ  =  uniformity  coefficient. 
Includes  a  significant  gravel  component. 


During  August  of  Phase  II,  both  of  these  parameters  were  below  the  de¬ 
tection  limit  at  station  19.  An  FDA  Action  Level  for  fish  of  0.3  ppm 
has  been  established  for  chlordane.  This  level  is  over  7  times  the 
highest  level  observed  at  any  station  during  Phase  I  (FDA,  1979). 


Algal  Growth  Potential 


The  ability  of  the  waters  of  Lake  Seminole  to  support  algal 
growth  was  measured  three  times  during  Phase  II  of  the  project.  Eleven 
stations  (Table  3)  were  analyzed  during  cycle  2  (April),  cycle  4  (July), 
and  cycle  6  (September).  All  flask  counts  were  completed  for  cycle  2. 
However,  during  cycle  4  some  of  the  flasks  were  not  counted  at  day  14 
because  they  had  either  turned  achlorotic  or  a  fungus  was  observed  to 
be  present.  In  September,  a  procedural  error  was  made  resulting  in 
contamination  of  the  culture  flasks  with  nutrients  from  the  stock  cul¬ 
ture.  The  test  was  concluded  and  then  rerun  with  the  remaining  water. 
For  stations  9,  10,  11,  15,  and  16  some  of  the  EDTA  spiked  replicates 
were  omitted  due  to  insufficient  sample  volume  remaining.  Growth  was 
also  very  poor  in  September  and  may  have  been  due  to  a  decline  in  the 
physiological  condition  of  the  test  organisms.  The  complete  data  base 
including  background  water  quality  analyses  of  the  nitrogen  and  phos¬ 
phorus  forms  and  concentrations  occurring  in  the  samples  assayed  for 
algal  growth  potential  are  shown  in  Appendix  G.  The  AGP  results  sub¬ 
mitted  to  the  Environmental  Protection  Agency's  Data  Storage  and  Re¬ 
trieval  System  (STORET  Code  70988)  consists  of  tne  mean  of  the  average 
of  the  12  day  and  14  day  growth  in  the  unspiked  water.  In  general  the 
chemical  analyses  showed  that  dissolved  ortho-phosphate  was  released 
from  the  condensed  phosphate  fraction  during  autoclaving.  Total  in¬ 
organic  nitrogen  (TIN)  also  increased  slightly  in  many  of  the  samples 
due  to  autoclaving.  Most  of  these  increases  were  due  to  ammonia  re¬ 
leased  from  the  organic  nitrogen  fraction.  Total  Kjeldahl  nitrogen 
and  total  phosphorus  decreased  slightly  in  most  samples  after  pro¬ 
cessing  except  during  cycle  6  when  increase  was  noted. 


In  general,  the  condensed  phosphorus  and  organic  nitrogen 
fraction  ifos  not  used  for  algal  growth.  Results  of  the  replicated 
spiked  and Ainspiked  samples  counted  at  12  and  at  14  days  agreed  within 
the  +20  percent  precision  considered  acceptable  for  the  results  of 
this  type  of  assay  except  in  September.  However,  due  to  lack  of  suf¬ 
ficient  sample,  the  test  could  not  be  repeated. 

Table  8  summarizes  the  overall  mean  algal  growth  potential  and 
primary  limiting  nutrient  as  determined  by  analysis  of  nitrate,  ortho¬ 
phosphate  and  EDTA  spikes.  Except  in  September  when  it  was  in  the 
moderate  range,  the  algal  biomass  produced  in  the  unspiked  lake  water 
Is  indicative  of  moderately  high  to  high  productivity  as  defined  by 
Miller  et  a]L  1974.  These  authors  surveyed  algal  growth  potential  in 
49  lakes  and  set  up  four  categories  of  relative  productivity  based  on 
algal  growth  potential: 

Low  0  -  0.1  mg  1"* 

Moderate  0.11  -  0.8  mg  l"1 

Moderate  High  0.8  -  6.0  mg  l"1 
High  6.0  -  20.0  mg  1"* 


55 


TABLE  8 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
SUJtlARY  OF  ALGAL  GROWTH  POTENTIAL  RESULTS  FOR 
PHASE  II  (FEBRUARY,  1979  THROUGH  DECEMBER,  1979) 


Algal  Growth  Potential  (mg  l"1)1 
and  Primary  Limiting  Nutrient(s) 

(N  or  P)2 

Station  Cycle  2  Cycle  4  Cycle  6 

Number  April  2-4,  1979  July  16-19,  1979  Sept.  24-26,  1979 


06 

7. 84{  P) 

8. 81  ( P) 

07 

6.03(P) 

6.65(P) 

09 

7. 19(P) 

5 . 17( P) 

0.38(P) 

10 

7.37(P) 

4. 15(P) 

0 . 19( P) 

11 

5.62(P) 

3.68( P) 

0.19(P) 

12 

(3) 

1.64(N,P) 

0.14(P) 

13 

1 1 . 4(  P) 

2.34(P) 

0 . 26 ( P) 

14 

1.74(P) 

1.53(P) 

0.45(P) 

15 

9.95(P) 

7.56(P) 

0.39 (4) 

16 

18 


10.4(P) 

8.47(P) 


H.l(P) 

4.20(P) 


0.56(4) 
0. 18(P) 


Comparing  the  algal  growth  potential  categories  with  trophic  state  as 
defined  by  other  characteristics,  Miller  et_  al .  1974  found  that  lakes 
with  moderately  high  or  high  algal  growth  potential  were  classed  as 
eutrophlc. 

The  algal  growth  potential  In  the  reservoir  proper  (stations  09, 
10,  11,  13,  and  15)  decreased  over  the  course  of  the  summer.  Algal 
growth  potential  at  station  18,  below  the  dam,  followed  the  pattern 
of  the  reservoir  stations.  Stations  12  and  14,  located  In  relatively 
Isolated  areas  of  the  reservoir  showed  a  much  lower  algal  growth  po¬ 
tential  than  the  reservoir  or  the  river  stations. 

The  stations  located  upstream  in  both  the  Flint  (station  16) 
and  Chattahoochee  (stations  06  and  07)  Rivers  generally  had  higher 
algal  growth  potentials  than  the  stations  located  in  the  main  body 
of  the  reservoir.  No  toxic  responses  were  evident  in  the  algal  assay 
data  at  station  16  even  though  other  biological  population  measure¬ 
ments  (phytoplankton,  ATP,  zooplankton)  suggest  that  a  toxic  impact 
may  limit  plankton  population  development  in  the  reach  below  Bain- 
Dridge.  If  a  toxic  factor  is  present  at  station  16  it  is  apparently 
removed  by  autoclaving  and/or  filtration. 

The  results  of  nitrate,  phosphate  and  EDTA  spiked  tests  show 
that  trace  metals  do  not  limit  algal  growth  response.  Areal  differen¬ 
tiation  of  the  primary  limiting  nutrient  occurred  during  the  course  of 
the  summer  during  Phase  I.  In  the  spring  the  entire  reservoir  was 
phosphorus  limited  but  many  areas  became  nitrogen  limited  over  the 
course  of  the  summer  months.  During  Phase  II  however,  this  trend  was 
not  observed  and  phosphorus  remained  the  limiting  nutrient  throughout 
the  year. 


Phytoplankton 

In  general,  the  Lake  Seminole  phytoplankton  counts  chow  what  one 
would  expect  (Fogg,  1975)  in  an  impoundment  system  and  generally  showed 
the  same  trends  observed  during  Phase  I.  During  the  February  and  April 
sampling  periods,  the  water  temperature  ranged  from  7.5°  to  22°C. 

Diatoms  made  up  the  largest  percentage  (88  and  74  percent  during 
February  and  April  respectively)  of  the  phytoplankton  association 
with  Melosira  di stans  being  the  most  abundant  (Appendix  H). 

Asterionella  formosa,  which  prefers  cooler  water  (Werner,  1977), 
was  also  found  during  these  months  (Appendix  H). 

As  the  water  temperature  increased  during  the  summer  to  a  maximum 
of  27  to  30°C  during  August,  there  was  a  shift  in  the  algal  plankton 
association  from  diatoms  which  prefer  temperatures  below  30°C  to  blue- 
green  algae  which  can  grow  well  above  34°C  (Werner,  1977).  During 
August,  blue-green  algae  made  up  75  percent  of  the  plankton  association 
(Table  9).  This  compares  very  well  with  the  results  of  Phase  I  during 
which  the  blue-green  algae  made  up  76  percent  of  the  plankton  association 
in  August  and  September. 
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During  both  Fhase  I  and  Phase  II,  there  were  no  observed  algal 
blooms  of  only  one  or  two  species.  The  lack  of  a  definite  spring  and/or 
fall  phytoplankton  bloom  may  have  been  ':he  result  of  the  high  turbidity 
in  the  system  since  this  is  a  known  turbidity  effect  (Werner,  1977). 
Instead  there  was  a  gradual  phytoplanktin  increase  from  an  average  of 
4,532  cells/ml  in  February  to  15,299  cells/ml  in  August  (again  comparing 
well  with  an  average  cell  density  of  13,540  cells/ml  during  August  of 
Phase  I).  In  general,  the  phytoplankton  densities  in  the  Chattahoochee 
River  were  higher  than  in  the  reservoir  during  February,  September,  and 
December  while  the  reverse  was  true  during  the  summer  sampling  periods 
(Table  10).  As  noted  in  the  Phase  I  report,  the  phytoplankton  densities 
were  extremely  low  at  stations  16  and  particularly  17.  The  reason  for 
this  is  still  unknown.  Further  study  upstream  of  station  17  to 
mile  37.0  in  the  Flint  River  resulted  in  densities  comparable  to  those 
at  station  17. 

Of  the  diatom  species  found  during  both  Phase  I  and  Phase  II,  most 
were  characteristic  of  water  with  a  pH  near  7.0  (Lowe,  1974;  Patrick  and 
Reimer,  1966,  1975).  Only  a  few  frustules  of  genera  characteristic  of 
low  pH  (acidic  water)  such  as  Eunotia,  Tabellaria,  and  Pinnularia  were 
found.  These  were  probably  washed  into  the  system  from  a  tributary  or 
in  runoff. 

A  complete  listing  of  phytoplankton  cell  densities  by  taxa  at  each 
station  is  given  in  Appendix  H. 


Zooplankton 

The  results  of  the  Lake  Seminole  zooplankton  counts  for  Phase  II 
are  shown  in  Appendix  I.  These  results  are  summarized  in  Table  11  by 
major  zooplankton  groups  for  each  cycle.  During  Phase  II,  zooplankton 
were  most  abundant  during  cycle  7  in  December  with  a  mean  station  con¬ 
centration  of  67  organisms/1.  As  shown  in  Table  11,  the  population 
density  was  composed  primarily  of  Rotifera  during  all  cycles  except 
3  and  6.  This  compares  favorably  with  Phase  I  during  which  Rotifera 
comprised  50-91  percent  of  the  total  from  July  through  November. 

At  stations  16  and  17  on  the  Flint  River  there  was  a  marked  re¬ 
duction  in  zooplankton  densities  (Table  12)  similar  to  that  shown  for 
phytoplankton.  Further  study  upstrt-im  of  station  17  to  mile  37.0  re¬ 
sulted  in  densities  comparable  to  those  at  stations  16  and  17.  The 
reason  for  these  low  densities  is  unknown.  Zooplankton  densities  at 
station  14  on  Spring  Creek  were  also  lower  than  densities  found  through¬ 
out  the  rest  of  the  system.  At  the  reservoir  stations,  zooplankton 
were  most  abundant  during  the  summer  months  when  phytoplankton  were 
also  abundant. 


ATP  Test  Results 


The  ATP  concentration  from  the  depth  integrated  water  sample  at 
each  station  ranged  from  20  ng/1  to  725  ng/1  during  Phase  II.  The 
highest  value  was  found  at  station  19  during  the  June  sampling  period. 
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TABLE  10  (continued) 
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NOTES: 

*See  Appendix  H. 

♦Less  than  150  units  counted  per  sample  due  to  paucity  of  organisms  and  much  silt  in  samples. 
♦♦Samples  not  collected. 


TABLE  10  (continued) 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 

SUMMARY  OF  PHYTOPLANKTON  COUNTS  BY  STATION  FOR  PHASE  II  (FEBRUARY,  1979  THROUGH  DECEMBER,  1979) 
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counted 


TABLE  10  (continued) 


See  Appendix  H 

Less  than  150  units  counted  per  sample  due  to  paucity  of 
organisms  and  much  silt  in  samples. 


TABLE  11 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
SUMMARY  OF  ZOOPLANKTON  COUNTS  BY  MAJOR  PHYLA  FOR  PHASE  II 
(FEBRUARY,  1979  THROUGH  DECEMBER,  1979) 


due  to  equipment  problems. 


TABLE  13 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
SUMMARY  OF  ADENOSINE  TRIPHOSPHATE  (ATP)  CONCENTRATIONS  (nq/1)  FOR  PHASE  II 
(FEBRUARY,  1979  THROUGH  DECEMBER,  1979) 
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The  ATP  results  are  shown  in  Table  13.  During  the  last  three  months 
of  1979,  the  liquid  scintillation  spectrometer  was  nonoperational  and 
the  September  and  December  samples  were  stored  frozen  until  it  was 
repaired.  During  this  storage  period,  approximately  half  of  the  samples 
for  these  cycles  were  accidently  discarded  resulting  in  incomplete  data 
in  Table  12. 

Comparison  of  phytoplankton  densities  (Table  10)  to  ATP  con¬ 
centrations  (Table  13)  at  each  station  shows  that  the  numbers  correspond 
very  poorly.  This  is  because  of  the  great  difference  in  cell  size  of 
the  organisms.  A  diatom  such  as  Navicula  cryptocephala  may  be  40  u 
long  and  18  u  wile  In  contrast  to  a  blue-green  alga  such  as  Mlcrocyctis 
incerta  which  has  spherical  1  u  diameter  cells  making  up  each  colonial 
unit.  Therefore,  one  Navicula  cell  would  contain  a  much  greater  amount 
of  ATP  than  a  Microcystis  cell. 

Since  the  test  Includes  ATP  from  phytoplankton,  zooplankton,  and 
bacteria  It  is  reasonable  not  to  expect  a  good  correlation  with  any  one 
of  these  separately  or  with  total  chlorophyll.  Taken  all  together 
however,  the  trend  in  ATP  concentration  tends  to  follow  the  trends  for 
phytoplankton,  zooplankton  and  chlorophyll.  Generally  during  both 
Phase  I  and  Phase  II,  the  highest  ATP  concentrations  were  found  in  the 
reservoir  and  the  Chattahoochee  and  Apalachicola  Rivers.  Moderate 
values  were  found  at  station  14  and  the  lowest  values  were  in  the  Flint 
River  and  at  station  12. 


Macroi nvertebrates 


The  macroinvertebrate  sampling  results  are  summarized  in  Appen¬ 
dix  J.  The  Chattahoochee  River  (stations  01  through  07)  supports 
sparse  populations  of  a  few  species  of  benthos  adapted  for  a  shifting 
sand  environment.  These  were  dominated  by  Corbicula  and  turbel larians , 
with  chironomids  and  oligochaetes  being  consistently  present  although 
in  low  numbers.  The  oligochaetes  were  primarily  tubificids  and  a  new 
species  of  Enchytraeidae,  Barbidrilus  paucisetus  (Loden  and  Locy,  In 
press).  The  Flint  River  stations  (16  and  17)  were  also  characterized 
by  shifting  sands,  however,  the  species  associations  were  different. 
These  were  dominated  by  Corbicula,  with  oligochaetes,  chironomids  and 
turbellarians  as  sub-dominants.  The  oligochaetes  were  primarily  tubi¬ 
ficids  and  naidids.  Benthic  macroi n vertebrate  populations  in  the  Flint 
River  did  not  exhibit  the  depressed  characteristics  recorded  for  zoo¬ 
plankton  and  phytoplankton. 

The  open-water,  "reservoir"  stations  (08,  09,  10,  11,  13,  and 
15)  have  substrates  composed  mostly  of  silt,  clay,  and  detritus.  Here 
the  dominant  benthic  organisms  were  Hexagenia,  tubificids,  and  chirono¬ 
mids.  Corbicula  and  Chaoborus  were  also  common. 

Apalachicola  River  stations  18  and  19  were  located  within  a 
gravel  bed,  a  substrate  much  more  conducive  to  benthic  productivity 
than  the  sands  and  silts  of  the  other  stations.  Wet  weight  biomass 
values  here  (Table  14)  were  consistently  2-3  orders  of  magnitude  higher 
than  at  all  other  stations.  This  area  was  dominated  by  Corbicula  and 
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TABLE  14 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
SUMMARY  OF  BENTHIC  MACRO INVERTEBRATE  WET  WEIGHT 
BIOMASS  VALUES  FOR  PHASE  II, 

FEBRUARY  2979  THROUGH  NOVEMBER  1979 


Wet  Weight  Biomass  (in  grams) 


Cycle  1 

Cycle  2 

Cycle  3 

non 

Cycle  7 

Station 

Feb.  18-21 

June  4-7 

Dec.  3-6 

01 

0.0422 

0.247 

0.095 

0.152 

2.74 

02 

0.0672 

0.326 

0.047 

0.038 

0.150 

03 

0.0548 

0.093 

0.084 

0.155 

0.030 

04 

0.0574 

0.066 

0.396 

3.63 

0.017 

05 

0.0706 

2.12 

0.090 

0.823 

0.056 

06 

0.0430 

3.34 

3.46 

0.404 

0.113 

07 

4.28 

0.142 

10.9 

0.317 

0.472 

08 

0.610 

0.178 

4.18 

5.30 

0.730 

09 

0.433 

0.638 

5.79 

21.0 

4.39 

10 

0.199 

0.104 

4.44 

8.11 

5.41 

11 

0.199 

0.309 

1.24 

0.167 

3.20 

12 

12.4 

--- 

34.8 

11.7 

36.7 

13 

0.162 

0.891 

119 

8.74 

4.81 

14 

1.06 

1.22 

0.452 

1.34 

0.572 

15 

C.300 

0.283 

24.1 

8.80 

3.73 

16 

3.71 

11.9 

25.8 

6.83 

5.48 

17 

0.963 

0.040 

5.13 

0.118 

0.226 

18 

244 

963 

183 

253 

595 

19 

380 

221 

230 

597 

501 

» 
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Potamyia  flava.  Chironomlds,  ollgochaetes,  and  turbellarians  are  also 
very  abundant. 

Station  12  was  located  in  a  wide,  shallow,  relatively  stagnant 
area,  with  a  silty  sediment  high  in  detribus  and  dense,  submerged 
aquatic  macrophytes.  Biomass  here  was  consistently  one  order  of  mag¬ 
nitude  higher  than  at  the  other  stations  in  the  reservoir.  The  domi¬ 
nant  benthos  were  Corbicula,  oligochaetes,  and  chironom’ds.  Hexagenia 
was  present  but  uncommon.  It  is  likely  that  macroinvertebrates  were 
much  denser  here  than  the  benthic  data  indicate,  as  the  abundant 
aquatic  macrophytes  could  easily  support  more  macroinvertebrates  than 
the  sediments. 

Station  14  is  similar  to  the  reservoir  stations  in  that  it  has 
silty  sediments  high  in  detritus  and  the  benthos  was  dominated  by 
Hexagenia,  tubificids,  and  chlronomids,  with  Corbicula  and  Chaoborus 
being  common.  The  number  of  taxa  was  much  higher,  however,  possibly 
due  to  the  very  dense  submerged  macrophytes. 

Evenness  and  Shannon-Weaver  diversity  values’ (base  2)  were  com¬ 
puted  for  the  benthos  and  are  shown  In  Tables  15  and  16.  The  data  from 
the  three  samples  collected  at  each  station  were  combined  and  the 
values  computed  from  that.  The  values  ranged  from  0.253  to  3.517. 
Comparisons  between  stations  show  that  the  diversities  for  the  Chatta¬ 
hoochee  River  stations  were  relatively  low  for  stations  01  through  07 
and  ranged  from  0.253  to  2.825  with  an  overall  mean  of  1.42.  The 
highest  diversity  was  found  at  station  14  (Spring  Creek)  and  ranged  from 
2.071  to  3.469  with  an  overall  mean  of  2.707.  The  remaining  stations 
had  moderate  diversities.  Evenness  values  paralleled  diversity;  where 
diversity  was  relatively  high,  evenness  was  relatively  high,  and  where 
diversity  was  low,  evenness  was  low.  "Biomass"  estimates  also  parallel¬ 
ed  diversity  values. 

Of  the  total  48  Hester-Dendy  artificial  substrate  samplers 
placed  during  Phase  II,  41  were  recovered  (see  Appendix  J).  Similar 
to  Phase  I,  all  but  a  few  supported  macroinvertebrate  densities  of 
5,000  or  less  per  square  meter.  This  occurred  generally  in  the  Chatta¬ 
hoochee  River,  the  open  reservoir.  Fish  Pond  Drain,  and  Spring  Creek, 
but  also  occurred  in  the  Apalachicola  River  during  cycles  1  and  2  in 
late  winter  and  early  spring.  The  remaining  samplers  retrieved  from 
the  Apalachicola  River  held  the  greatest  macroinvertebrate  densities 
for  Phase  II  Hester-Dendy  units.  This  data  is  summarized  in  Table  17. 
Numbers  of  taxa  tended  to  be  relatively  higher  during  cycle  2.  Overall, 
the  greatest  numbers  of  taxa  occurred  in  the  Chattahoochee  River. 
Otherwise,  the  numbers  of  taxa  re  remarkably  constant,  generally 
being  8  to  10  at  all  areas  for  all  cycles  except  cycle  6  in  Fish  Pond 
Drain,  where  a  single  predaceous  dragonfly  nymph  (Li be  1 1 u 1  a  sp.)  was 
found  on  the  sampler. 
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TABLE  16 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
SUffiARY  OF  BENTHIC  MACRO IN VERTEBRATE  EVENNESS  FOR  PHASE  II 
(FEBRUARY,  1979  THROUGH  DECEMBER,  1979) 


Station 

Cycle  1 
(Feb.  19-22) 
Evenness 

Cycle  2 
(Apr.  2-4) 
Evenness 

Cycle  3 
(June  4-6) 
Evenness 

PHI 

01 

0..  316 

0.129 

0.659 

0.815 

0.562 

02 

3. 165 

0.270 

0.807 

0.801 

0.647 

03 

0.535 

0.439 

0.710 

0.537 

0.672 

04 

0.265 

0.484 

0.416 

0.853 

0.567 

05 

0.482 

0.519 

0.510 

0.348 

0.953 

06 

0.098 

0.342 

0.486 

0.672 

0.649 

07 

0.723 

0.581 

0.548 

0.439 

0.632 

08 

0.636 

0.416 

0.542 

0.737 

0.730 

09 

0.734 

0.659 

0.612 

0.343 

0.715 

10 

0.780 

0.635 

0.686 

0.904 

0.375 

11 

0.809 

0.602 

0.619 

0.663 

0.585 

12 

0.767 

_ * 

0.694 

0.634 

0.544 

13 

0.622 

0.791 

0.654 

0.453 

0.478 

14 

0.721 

0.738 

0.738 

0.738 

0.562 

15 

0.712 

0.541 

0.874 

0.734 

0.516 

16 

0.601 

0.588 

0.524 

0.421 

0.560 

17 

0.750 

0.673 

0.684 

0.336 

0.627 

18 

0.208 

0.388 

0.531 

0.479 

0.431 

19 

0.182 

0.165 

0.492 

0.411 

0.503 

♦Not  sampled  due  to  boat  failure. 


TABLE  17 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
SUMMARIZED  HESTER-DENDY  MACRO  INVERTEBRATE  DATA 
PHASE  II  CATEGORIZED  BY  LOCATION 
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Species  diversity  values  were  generally  moderate  to  low 
(Table  18).  The  Chattahoochee  River  samplers  supported  a  wide  range 
of  diversities,  including  most  of  the  highest  values  and  some  of  the 
lowest.  This  is  probably  as  much  an  artifact  of  the  low  organism 
densities  as  it  is  an  indication  of  relative  environmental  health. 
The  remainder  of  the  samplers  supported  a  narrower  range  of  diver¬ 
sities. 


Chattahoochee  River  stations  were  dominated  by  midge  (Chirono- 
midae)  larvae,  primarily  Glyptotendipes  sp.  and  other  filter-feeding 
phytoplanktivores.  Mayfly  (Ephemeroptera)  larvae,  filter-feeding 
caddisfly  (Tricoptera)  larvae,  and  naidid  (Naididae)  oligochaetes  were 
also  present  but  in  moderate  to  low  numbers.  Flint  River  samplers  were 
heavily  dominated  (95  percent  of  total  number  of  organisms)  by  midge 
larvae,  primarily  Cricotopus  spp.  and  Thienemanniella  xena,  which  are 
aufwuchs  feeders.  Amph ipods,  mayfly  larvae,  and  caddisfly  larvae  were 
also  present  in  significant  numbers. 

The  Apalachicola  River  samplers  were  dominated  (94  percent  of 
total  number  of  organisms)  by  midge  larvae  (primarily  Cricotopus  sop.) 
during  cycle  2  and  by  caddisfly  larvae  (77  percent)  during  cycles  4  and 
6.  The  caddisfly  larvae  were  composed  almost  entirely  by  the  phyto- 
planktivore  Potamyia  flava.  Triclad  turbellarians  (Dugesia?)  formed 
almost  11  percent  of  the  organisms  on  the  cycle  6  samplers. 

The  open  reservoir  stations  (9,  11,  13)  sampled  were  dominated 
by  phytoplanktivorous  midges  (Glyptotendipes  sp. ,  Dicrotendipes  spp.) 
and  a  phytoplanktivorous  caddisfly  larva  (Pfiylocentropus  sp.).  Naidid 
oligochaetes,  which  feed  on  aufwuchs,  were  common  during  cycle  2. 

Macro in vertebrate  densities  were  generally  lowest  in  Fish  Pond 
Drain  (station  12)  and  Spring  Creek  (station  14),  probably  because  of 
the  paucity  of  algal  food  (phytoplankton  and  aufwuchs).  Station  12  was 
dominated  during  cycle  4  by  Hyalella  azteca,  an  amphipod,  and  by  the 
midge  Endochironomus  sp.  Station  l4  was  dominated  during  cycle  2  by 
Hyalella  azetca,  naidid  oligochaetes,  and  the  mayfly  Stenonema  sp. ; 
and  during  cycle  6  by  Dicrotendipes  spp. ,  Glyptotendipes  sp.,  and 
Phylocentropus  sp. 


Macrophytes 

Aquatic  macrophytes  are  probably  the  most  conspicuous  feature 
of  Lake  Seminole.  Reservoir  personnel  have  identified  over  700  taxa 
of  macrophytes  from  aquatic  situations.  Approximately  73  taxa  were 
recorded  In  this  survey  to  be  common  to  abundant  (Appendix  M).  They 
cover  an  estimated  40.1  percent  of  the  area  of  the  reservoir  (Table  19). 
They  have  become  a  severe  nuisance  in  many  locations  such  as  access 
channels  and  boat  ramps.  The  distribution  of  aquatic  macrophytes  in 
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0.903  0.231  1.285  0.497  1.192  0.461 


TABLE  19 


LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUQV 
COVERAGE  OF  AQUATIC  MACROPHYTES  ON  LAKE  SEMINOLE 
CATEGORIZED  BY  SPECIES  ASSOCIATION 


Species  Association 

Acreage 

Percent  of 
Total  Vegetated 
Area 

Percent  of 

Total  Reservoir 
Surface  Area* 

Mixed  Emergent  and  Submerged 

Species 

2,805 

18.7 

7.5 

Water  Milfoil 

8,892 

59.3 

23.7 

Hydrilla 

1,561 

10.4 

4.2 

Giant  Cutgrass 

1,746 

11.6 

4.7 

TOTAL 

15,004 

100.0 

40.1 

♦Surface  area  of  the  total  reservoir  assumed  to  be  37,500  acres 
(USACOE.n.d. ) . 


Lake  Seminole  is  shown  in  Figure  4  and  categorized  by  species  associa 
tion  in  Table  19. 

Submersed  vegetation  occurs  almost  everywhere  the  water  is 
transparent  enough  to  allow  sunlight  to  penetrate  to  the  bottom. 
Emergent  vegetation  occurs  almost  everywhere  the  water  is  shallow 
enough  for  them  to  become  established.  Where  the  water  is  too  tur¬ 
bid  or  too  deep,  floating  plants  have  the  potential  to  become  very 
dense.  Intensive  spraying  of  herbicides  during  1978  and  1979  kept 
the  floating  plants  tj  a  minimum.  However,  in  the  Flint  River  where 
hyacinths  were  reduced  by  herbicide  spraying,  broken  patches  of 
floating  algal  mats  were  present  over  large  areas.  Spraying  has 
also  been  conducted  over  the  last  few  years  in  a  number  of  small 
access  channels  and  canals.  In  every  instance,  though,  aquatic  macro 
phytes  were  quickly  reestablished,  and  by  the  middle  of  the  following 
growing  season  the  macrophytes  were  once  again  of  nuisance  propor¬ 
tions.  For  this  reason,  and  due  to  the  very  high  costs,  spraying  has 
been  conducted  generally  only  on  selected  areas  of  high  cultural  use 
such  as  boat  ramps  and  access  channels.  The  morphometry  of  the  re¬ 
servoir  and  the  relatively  high  nutrient  inputs  virtually  assure  that 
aquatic  macrophytes  will  be  a  major  management  problem  for  the  remain 
dor  of  the  reservoir's  life. 


LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY  DISTRIBUTION  OF  AQiJAT 
MACROPHYTES  DURING  PHASE  II  (FEBRUARY,  1979  THROUGH  DECEMBER,  1979 
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LAKE  SEMINOLE  WATER  QUALITY  ■  ANAGEMENT  STUDY  DISTRIBUTION  OF  AQUATIC 
MACROPHYTES  DURING  PHASE  II  (FEBRUARY,  1979  THROUGH  DECEMBER,  19’r, 
(continued) 


SPRING  CREEK  ROAD 


DOMINANT  VEGETATION 


SUMMARY 


The  purpose  of  Phase  I  and  II  of  the  Lake  Seminole  Water  Quality 
Management  Study  was  the  establishment  of  a  comprehensive  water  quality, 
sediment,  and  biological  data  base  at  various  sites  within  the  impound¬ 
ment,  in  the  backwater  stretches  of  the  major  tributaries,  and  immediately 
downstream  of  the  outfall  on  the  Apalachicola  River.  This  data  base  is 
to  be  utilized  for  the  combined  purposes  of  future  reference,  guidance 
in  the  improvement  of  reservoir  operations,  facilitation  of  coordination 
with  state  agencies  in  the  implementation  of  watershed  pollution  control 
measures,  and  identification  of  significant  water  quality  problems. 

Meteorological,  hydrological,  water  quality,  sediment,  and  bio¬ 
logical  data  were  obtained  at  a  total  of  19  main  sampling  stations  in 
Lake  Seminole,  the  Chattahoochee  River,  the  Flint  River,  Spring  Creek, 

Fish  Pond  Drain,  and  the  Apalachicola  River  during  6  sampling  cycles 
in  Phase  I  (April  through  November,  1978)  and  7  sampling  cycles  during 
Phase  II  (February  through  December,  1979).  Limited  sampling  and 
analyses  were  also  performed  at  5  special  sampling  si*es  at  various  times 
during  the  course  of  this  study.  Biological  sampling  included  bacteria, 
phytoplankton,  zooplankton,  macroinvertebrates,  and  aquatic  plants. 

Average  monthly  flows  through  the  impoundment  during  Phase  II 
ranged  from  349  m3/sec.  during  August  to  1518  m3/sec.  during  April. 

These  values  compare  to  a  low  of  221  m3/sec.  during  November  and  a 
high  of  1005  rrr/sec.  during  May  of  Phase  I.  During  the  study  period, 
the  Chattahoochee  River  accounted  for  50-80  percent  of  the  flow  into 
the  impoundment.  As  a  result  of  operational  procedures  at  the  Walter 
F.  George  Lock  and  Dam  on  the  Chattahoochee  River  upstream  of  lake 
Seminole,  flows  through  the  Chattahoochee  River  impoundment  arm  ex¬ 
hibited  considerable  short  term  variation. 

In  general,  each  of  the  major  impoundment  arms  of  Lake  Seminole 
tended  to  be  well-mixed  both  laterally  and  vertically.  Little  lateral 
variation  and  essentially  no  vertical  stratification  was  observed  in 
temperature,  dissolved  oxygen,  pH,  or  oxidation-reduction  potentials 
during  the  April,  1978;  August,  1978;  February,  1979;  or  August,  1979 
sampling  cycles  during  which  extensive  in^  situ  sampling  was  performed. 
Although  surface  warming  at  most  lake  stations  was  evident  during  the 
summer  (June,  July,  and  August),  the  shallowness  oi  the  impoundment 
prevented  the  development  of  a  well-defined  thermocline. 

Average  turbidity  levels  in  the  Chattahoochee  River  were  approxi¬ 
mately  two  to  three  times  those  in  the  Flint  River  with  suspended  solids, 
Secchi  disk,  and  percent  light  transmittance  exhibiting  the  same  general 
areal  pattern  over  the  course  of  the  study.  Specific  conductance,  total 
dissolved  solids,  and  alkalinity  were  lowest  at  the  Chattahoochee  River 
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sites  and  generally  higher  on  the  Flint  River  during  both  years  of  the 
study.  The  Chattahoochee  River  also  had  lower  mean  levels  of  total 
calcium  and  total  hardness  than  the  rest  of  the  stations.  Concentra¬ 
tions  of  most  of  the  other  inorganic  water  quality  parameters,  except 
nutrients,  showed  no  significant  areal  or  chronological  patterns. 
Concentrations  of  all  sampled  metals,  except  iron,  were  generally  low 
with  no  obvious  areal  patterns.  Concentrations  of  total  iron  at  most 
stations  during  the  spring  and  early  summer  months  exceeded  the  EPA 
criterion  of  1.0  mg/1  for  freshwater  aquatic  life.  In  all  cases,  total 
iron  was  composed  primarily  of  insoluble  forms. 

Total  inorganic  nitrogen  ranged  from  0.30  to  0.78  mg/1  at 
Flint  River  stations  to  0.08  to  0.53  mg/1  at  Chattahoochee  River 
stations.  Levels  were  generally  highest  in  the  spring,  decreased 
over  the  summer,  and  rose  again  in  the  fall.  Total  phosphorus  values 
were  generally  much  lower  during  Phase  II  than  during  Phase  I.  During 
Phase  II,  all  values  were  between  0.01  and  0.07  mg/1.  Dissolved  or¬ 
thophosphate  values  comprised  usually  less  than  20%  of  the  total  phos¬ 
phate  except  in  the  Flint  River  where  it  comprised  the  majority  of  it. 

In  general,  based  on  nutrient  content,  the  waters  of  Lake  Semi¬ 
nole  tended  to  be  moderate  to  highly  productive  with  respect  to  the 
production  of  algal  biomass.  On  the  basis  of  potential  algal  produc¬ 
tion  alone,  the  system  would  be  classed  as  eutrophic.  During  the 
spring  of  Phase  I,  the  system  was  phosphorus  limited,  with  many  areas 
becoming  nitrogen  limited  as  the  summer  progressed.  During  Phase  II 
however,  this  trend  was  not  observed  ahd  phosphorus  remained  the 
limiting  nutrient  throughout  the  year.  Trace  metals  did  not  appear 
to  limit  algal  growth  and  no  toxicity  effects  were  observed  at  station 
16  near  Ba inbridge. 

Phytoplankton  populations  were  characteristic  of  a  system  of 
this  type  with  no  observed  algal  blooms  of  one  or  two  species.  The 
lack  of  a  spring  and/or  fall  phytoplankton  bloom  may  have  been  the 
result  of  the  high  turbidity  in  the  system  although  a  slight  peak 
was  observed  during  April  of  Phase  II.  Lowest  densities  were  found 
during  the  winter  and  early  spring  months  after  which  chey  increased 
to  an  ave.age  of  approximatly  14,000  cells/ml  in  August.  As  the  tem¬ 
peratures  increased  during  the  spring  and  summer,  there  was  a  corres¬ 
ponding  shift  in  the  plankton  associations  from  diatoms  to  blue-green 
algae.  Phytoplankton  densities  were  generally  higher  in  the  Chatta¬ 
hoochee  River  than  in  the  reservoir  during  early  spring  and  late  fall 
while  the  reverse  was  true  during  the  summer  sampling  periods. 

During  both  Phase  I  and  Phase  II,  phytoplankton  densities  were 
extremely  low  at  stations  16  and  17  on  the  Flint  River  during  all 
sampling  cycles.  Further  study  upstream  of  station  17  to  mile  37.0 
on  the  Flint  River  shows  comparably  low  densities.  It  is  still  pre¬ 
sently  unknown  if  this  is  a  toxic  response  or  if  these  low  densities 
are  simply  normal  for  the  Flint  River. 
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During  both  phases  of  this  study,  zooplankton  assemblages 
exhibited  little  variation  in  the  number  of  taxa  found  at  each  station 
during  the  year.  However,  zooplankton  densities  were  greatest  during 
September  of  Phase  I  (overall  mean  of  96  organisms/1)  and  December  of 
Phase  II  (overall  mean  of  67  organisms/1).  The  Rotifera  were  the  most 
abundant  organisms  at  each  station  during  most  of  the  sampling  cycles. 

At  stations  16  and  17  on  the  Flint  River  there  was  a  marked  re¬ 
duction  in  zooplankton  densities  similar  to  that  shown  for  phytoplankton. 
Generally,  station  17  had  fewer  organisms  than  station  16.  Further 
study  upstream  of  station  17  to  mile  37.0  resulted  in  densities  com¬ 
parable  to  those  at  stations  16  and  17.  The  reason  for  these  low 
densities  is  unknown.  Zooplankton  densities  at  station  14  on  Spring 
Creek  were  also  lower  than  throughout  the  rest  of  the  system.  Reservoir 
station  densities  were  highest  during  the  summer  months  when  phytoplank¬ 
ton  were  also  abundant. 

The  bacteriological  quality  in  Lake  Seminole  during  Phases  I  and 
II  ranged  from  good  in  the  upper  Chattahoochee  River  stations  and  at 
the  lake  stations  where  fecal  coliform  levels  were  generally  below 
100/100  ml,  to  poor  at  station  17  in  the  Flint  River  in  the  vicinity  of 
Bainbridge  where  fecal  coliform  concentrations  in  excess  of  2,500/100  ml 
were  observed  during  June  of  Phase  I  and  above  1,400/100  ml  during 
February  of  Phase  II.  The  fecal  coliform  to  fecal  streptococci  ratios 
tend  to  indicate  that  human  sources  of  contamination  predominated  in 
the  Flint  River  and  agricultural  sources  predominated  in  the  Chattahoo¬ 
chee  and  Apalachicola  Rivers. 

ATP  concentrations  t  ijed  to  follow  the  same  general  trends  as 
phytoplankton,  zooplankton,  and  chlorophyll.  However,  due  in  part  to 
differences  in  total  biomass,  only  a  poor  correlation  existed  between 
individual  assemblages.  The  highest  concentration  (725  ug/1)  was  found 
during  June  of  1979  at  station  19.  The  reason  for  the  high  value  at 
this  station  is  unknown.  During  both  Phase  I  and  Phase  II  the  highest 
concentrations  were  generally  found  in  the  reservoir  and  the  Chattahoochee 
and  Apalachicola  Rivers.  Moderate  values  were  found  at  station  14  and 
the  lowest  values  were  in  the  Flint  River  and  at  station  12. 

Bottom  sediments  ranged  from  relatively  clean  sands  in  the 
Chattahoochee,  Flint,  and  Apalachicola  Rivers  to  sand  and  sandy  loams 
in  the  impoundment  itself.  The  organic  and  nutrient  contents  tended 
to  be  related  to  the  percent  fines.  Heavy  metals  concentrations  were 
generally  low.  The  concentration  of  most  of  the  pesticides  analyzed 
were  below  detectable  limits,  although  levels  of  PCB  Aroclor  1254  and 
p,p-DDE  were  detected  at  a  number  of  sites  with  the  highest  PCB  level 
(64  ug/kg)  at  station  19  and  the  highest  DDE  level  (5.4  ug/kg)  found  at 
station  14  during  Phase  II.  Although  no  detectable  levels  of  2-4D  were 
found  during  Phase  II,  levels  as  high  as  569  ug/kg  (station  03)  were 
found  during  Phase  I. 
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Benthic  macroinvertebrate  populations  tended  to  be  closely 
associated  with  the  nature  of  the  supporting  substrate.  Chattahoochee 
and  Flint  River  stations  exhibited  sparse  populations  adapted  to  a 
shifting  sand  environment,  although  the  species  associations  were 
dissimilar.  Lake  stations  supported  populations  adapted  to  a  sub¬ 
strate  composed  of  finer  sands,  silts,  and  clays.  The  sampling  sites 
in  the  Apalachicola  River  were  characterized  by  a  coarser,  more  pro¬ 
ductive  substrate.  Benthic  diversities  ranged  from  relatively  low  in 
the  Chattahoochee  River  to  moderate  in  the  Flint  and  Apalachicola 
Rivers  with  the  diversities  in  the  reservoir  varying  seasonally  from 
moderate  to  low,  with  lowest  diversities  occurring  towards  late 
summer.  Evenness  and  biomass  tended  to  closely  parallel  diversity. 

Corin' cul a  were  collected  during  August  of  both  Phase  I  and  II.  How¬ 
ever,  chey  were  found  in  sufficient  quantity  for  complete  analyses  at 
only  two  stations  during  Phase  I  and  at  one  station  during  Phase  II. 

In  all  samples,  the  levels  of  mercury  and  chlordane  (the  only  analyzed 
chemicals  for  which  FDA  Action  Levels  have  been  established)  were  be¬ 
low  the  FDA  Action  Levels. 

Aquatic  macrophytes  constituted  the  most  conspicuous  feature 
of  Lake  Seminole.  They  were  a  severe  nuisance  in  a  number  of  loca¬ 
tions  such  as  access  channels  and  boat  ramps.  Emergent  and/or  floating 
macrophytes  covered  over  40  percent  of  the  total  reservoir  surface  area 
and  nearly  100  percent  of  the  surface  area  with  a  depth  less  than  2  meters. 
Approximately  73  taxa  were  identified  during  this  study  as  being  either 
common  or  abundant. 
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RECOMMENDATIONS  FOR  FUTURE  STUDIES 


The  following  are  areas  which  deserve  consideration  for  future 
studies. 

1.  Macrophytes 

Aquatic  macrophytes  are  well  established  on  over  40  percent  of 
Lake  Seminole,  and  cover  almost  100  percent  of  the  portion  that  is 
less  than  two  meters  deep.  Since  the  macrophytes  are  not  limited  by 
nutrients  or  grazing,  it  is  likely  that  they  will  continue  to  in¬ 
crease  in  extent  until  blocked  by  riverine  currents  or  water  too. 
turbid  to  transmit  sunlight.  Even  then,  expansion  may  continue  al¬ 
though  at  a  reduced  rate,  since  siltation  continues  to  slowly  fill 
the  reservoir.  Also,  aquatic  vegetation  Increases  the  rate  of  sil¬ 
tation  (and  organic  matter  deposition),  thus  increasing  the  rate  of 
macrophyte  expansion.  Through  this  process,  aquatic  macrophytes  may 
eventually  cover  the  entire  lentlc  portion  of  the  reservoir. 

This  situation  is  a  result  of  several  factors:  (1)  The  reser¬ 
voir  is  generally  very  shallow,  and  In  most  places  the  water  is 
sufficiently  transparent  to  allow  insolation  to  penetrate  to  the 
bottom  of  the  water  column.  (2)  The  availability  of  nutrients  to 
macrophytes  from  upstream  sources  is  essentially  unlimited.  (3)  The 
nunfcer  of  macrophyte  species  Is  so  diverse,  that  even  if  a  "perfect” 
herbicide  could  be  developed  to  completely  eliminate  a  species  from 
the  reservoir,  there  are  dozens  of  species  that  would  be  able  to 
quickly  invade  and  repopulate  the  area.  This  is  readily  borne  out  by 
the  experiences  of  reservoir  personnel  (D.  Vickers,  pers.  comm.), 
where  choked  access  channels  were  sprayed  one  year  for  Species  A,  and 
the  following  year  they  were  choked  with  Species  B. 

Past  management  practices  have  been  limited  to  small  areas  of 
high  user  demand  due  to  the  high  economic  costs.  In  1978,  for  example 
about  1,080  acres  were  sprayed  or  chopped  for  an  estimated  total  cost 
of  $76,095  (see  Table  20).  In  1979  and  1980,  a  total  of  1,430  acres 
were  treated  for  a  cost  of  $213,190,  an  average  cost  of  $149  per  acre. 
Reservoir  personnel  had  requested  more  than  twice  that  amount  In  order 
to  spray  5,050  acres  ($100  per  acre).  Reservoir  personnel  are  now 
asking  for  $300,000  to  treat  2,000  acres  ($150  per  acre)  in  1981.  By 
way  of  reference,  the  total  reservoir  surface  area  is  estimated  to  be 
37,500.  Should  the  whole  of  the  Infested  portion  of  Lake  Seminole  be 
treated  at  an  average  cost  of  $150  per  acre ,  the  total  cost  would  be 
approximately  $2,250,000. 

Clearly,  these  expensive  measures  can  provide  only  temporary 
relief  from  the  symptoms  of  great*-  problems.  It  is  quite  possible 
that  a  more  lasting  and  less  expevsive  solution(s)  exists.  Water 
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TABLE  20 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
SUMMARY  OF  COSTS  INCURRED  AND  ACREAGES  TREATED  FOR  AQUATIC 
MACROPHYTE  CONTROL,  1978  TO  1981 


Year 

Treated1 

Acreage 

_L 

Treatment  Proposed 
Acreage  \ 

1978 

1,080 

76,095 

NA4 

NA 

1979 

50 

206, 070 1 

2,000 

195,700 

1980 

1,380 

7.1203 

3,050 

VIQ  K9C 

1981 

-- 

— 

2,000 

300,000 

Treatment  Includes  herbicide  sprays,  herbicide  pellets,  and 
mechanical  chopping. 

These  funds  were  spent  on  herbicides  at  the  end  of  1979;  the 
acreage  was  subsequently  treated  In  1980. 

Airplane  rental  only. 

Not  Available. 


level  drawdowns,  for  Instance,  have  proven  very  beneficial  in  various 
lakes  in  Florida.  The  Lake  Seminole  Reservoir  Is  a  far  more  complex 
system  physically  than  the  average  lake,  however.  A  combination  of 
several  kinds  of  treatments  may  be  necessary  In  this  shallow,  nutrient- 
rich  and  most  botanically  diverse  reservoir. 

2.  Intensive  Study  of  Flint  River 

Analysis  of  the  data,  throughout  Phase  I  and  Phase  II,  Identi¬ 
fied  a  marked  reduction  in  phytoplankton,  zooplankton,  chlorophyll,  and 
ATP  levels  in  the  Flint  River  at  miles  24  and  29  (stations  16  and  17, 
respectively)  near  Bainbridge,  Georgia.  It  would  appear  that  the  river 
Is  continuously  stressed  from  a  source  upstream  from  station  17  unless 
the  Flint  River  naturally  has  low  plankton  densities.  Since  station  17 
represents  the  northern  extremity  of  the  present  study,  the  limits  of 
these  conditions  were  not  defined.  The  cause  of  this  stress  Is  unknown, 
but  it  does  not  appear  to  be  physical  In  nature  —  no  gradients  were 
observed  with  temperature,  dissolved  oxygen,  conductivity,  or  pH  from 
stations  15  through  17.  Further  study  upstream  of  station  17  to 
mile  37.0  on  the  Flint  River  during  the  December  1979  sampling  cycle 
resulted  in  plankton  densities  comparable  to  those  at  station  17. 

Further  study  should  be  conducted  to  determine  the  cause,  extent,  and 
magnitude  of  this  possible  environmental  Impact,  which  Is  identified 
by  the  plankton  density  decreases. 
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TABLE 


DESCRIPTION 


TABLE  A-l 

STREAM  FLOWS  -  MONTHLY  AVERAGES  (CFS) 


Chattahoochee 

River 

At  George 

Lock  &  Dam 

Flint  River* 
at 

Newton,  GA 

Ichawaynochaway* 
Creek  at 
Milford,  GA 

Jim 

Woodruff 
Lock  &  Dam 

February 

18,772 

11,470 

1,807 

40,390 

April 

29,986 

13,013 

1,021 

53,595 

June 

7,449 

3,598 

N/A 

14,262 

July 

5,197 

3,820 

504 

12,464 

August 

6,263 

2,682 

298 

12,324 

September 

6,177 

N/A 

452 

14,832 

December 

7,631 

3,908 

491 

15,136 

NOTE:  N/A  -  Data  not  Available 

Source:  JUSGS,  Water  Resources  Division,  Doravllle,  GA 


A-l 


TABLE  A-2 

DAILY  AVERAGE  STREAM  FLOWS  (CFS) 
(CYCLE  1) 


February 

Chattahoochee 

River 

At  George 

Lock  &  Dam 

Flint  River* 
at 

Newton,  GA 

Ichawaynochaway* 
Creek  at 
Milford,  GA 

Jim 

Woodruff 
Lock  A  Dam 

11 

5,460 

2,470 

1,870 

34,227 

12 

15,352 

2,350 

1,430 

31,573 

13 

15,400 

1,720 

1,050 

35,419 

14 

13,213 

1,900 

900 

36,652 

15 

10,804 

1,780 

848 

32,838 

16 

11,611 

1,650 

813 

27,732 

17 

0 

1,840 

785 

21,683 

18 

0 

1,760 

756 

16,624 

19 

5,796 

1,700 

714 

17,526 

20 

9,354 

2,230 

766 

16,567 

21 

18,708 

1,990 

824 

23,047 

22 

28,928 

2,340 

982 

40,685 

23 

31,172 

2,180 

1,200 

47,737 

24 

44,255 

2,060 

2,090 

63,298 

Source:  llJSGS,  Water  Resources  Division,  Doravllle,  GA 


TABLE  A-3 

DAILY  AVERAGE  STREAK  FLOWS  (CFS) 
(CYCLE  2) 


Chattahoochee 

River 

Flint  River1 

Ichawaynochaway1 

Jim 

At  George 

at 

Creek  at 

Woodruff 

Lock  &  Dam 

Newton,  GA 

Milford,  GA 

Lock  &  Dai 

March 

25 

0 

7,540 

^,020 

24,477 

26 

10,621 

7,970 

1,070 

20,604 

27 

11,996 

8,160 

998 

24,545 

28 

12,042 

8,310 

835 

25,793 

29 

5,274 

8,080 

738 

26,823 

30 

19,379 

7,640 

698 

24,670 

31 

0 

6,940 

663 

19,812 

April 

1 

40 

6,240 

654 

16,595 

2 

8,113 

5,570 

646 

16,435 

3 

13,883 

6,170 

643 

20,303 

4 

28,219 

6,140 

716 

31,293 

5 

53,575 

7,650 

1,110 

55,851 

6 

52,935 

8,810 

1,610 

71,996 

Source:  *USGS,  Water  Resources  Division*  Doravllle,  GA 


A-3 


TABLE  A-4 

DAILY  AVERAGE  STREAM  FLOWS  (CFS) 
(CYCLE  3) 


Chattahoochee 

Flint  River1 

Ichawaynochaway1 

River 

Jim 

At  George 

at 

Creek  at 

Woodruff 

Lock  &  Dam 

Newton,  GA 

Milford,  GA 

Lock  &  Dam 

May 

27 

244 

3,580 

N/A 

13,725 

28 

6,291 

3,160 

N/A 

12,969 

29 

6,038 

3,790 

N/A 

12,247 

30 

6,154 

4,760 

N/A 

11,860 

31 

6,224 

3,990 

N/A 

12,179 

June 

1 

17,216 

4,540 

N/A 

13,464 

2 

10,948 

4,740 

N/A 

21,350 

3 

0 

4,480 

N/A 

22,742 

4 

11,534 

4,600 

506  P 

17,864 

5 

12,667 

5,050 

479 

19,312 

6 

12,737 

5,070 

429 

19,264 

7 

12,716 

5,110 

398 

19,171 

8 

12,729 

5,020 

368 

23,873 

NOTE:  N/A  =  Data  not  available 

P  3  Daily  summary  Is  for  Incomplete  day 

Source:  ^SGS,  Water  Resources  Division,  Doravllle,  GA 


A-4 


TABLE  A-5 

DAILY  AVERAGE  STREAM  FLOWS  (CFS) 
(CYCLE  4) 


Chattahoochee 

River 

Flint  River1 

Ichawaynochaway1 

Jim 

At  George 

at 

Creek  at 

Woodruff 

Lock  &  Dam 

Newton,  GA 

Milford,  GA 

Lock  &  Dam 

July 

8 

40 

2,700 

284 

10,339 

9 

8,558 

2,420 

411 

10,187 

10 

8,654 

3,650 

417 

10,122 

11 

8,707 

4,100 

409 

9,292 

12 

4,992 

4,190 

476 

9,660 

13 

1,128 

4,160 

662 

9,306 

14 

81 

4,510 

796 

8,421 

15 

40 

4,570 

785 

8,699 

16 

4,479 

4,060 

705 

9,193 

17 

6,100 

3,710 

694 

9,702 

18 

5,588 

3,910 

557 

10,945 

19 

3,142 

4,080 

449 

15,372 

20 

5,611 

4,020 

574 

14,584 

21 

5,276 

4.420 

766 

12,932 

Source:  ^USGS,  Water  Resources  Division,  Doravllle,  GA 


TABLE  A-6 

DAILY  AVERAGE  STREAM  FLOWS  (CFS) 
(CYCLE  5) 


Chattahoochee 

River 

Flint  River1 

Ichawaynochaway1 

Jim 

At  George 

at 

Creek  at 

Woodruff 

Lock  &  Dan 

Newton,  GA 

Milford,  GA 

Lock  &  Dam 

August 

5 

41 

3,300 

368 

11,998 

6 

6,648 

2,690 

337 

12,076 

7 

8,034 

3,130 

349 

12,074 

8 

7,979 

3,180 

358 

11,867 

9 

8,016 

3,070 

304 

11,683 

10 

7,992 

2,860 

269 

13,262 

11 

82 

2,720 

251 

14,067 

12 

41 

2,460 

232 

13,975 

13 

8,283 

2,180 

236 

12,280 

14 

8,489 

2,050 

268 

11,855 

15 

8,458 

2,030 

245 

11,923 

16 

8,626 

1,990 

219 

11,926 

17 

8,580 

2,080 

.  208 

11,934 

18 

122 

2,050 

*  206 

11,884 

Source:  ^SGS,  Water  Resources  Division,  Doraville,  GA 


TABLE  A-7 

DAILY  AVERAGE  STREAM  F^OWS  (CFS) 
(CYCLE  6) 


Chattahoochee 

River 

Flint  River* 

Ichawaynochaway1 

Jim 

At  Georoe 

at 

Creek  at 

Woodruff 

Lock  &  Dam 

Newton,  GA 

Milford,  GA 

Lock  &  Dam 

September 

16 

0 

N/A 

391 

12,644 

17 

7,108 

N/A 

405 

12,871 

18 

7,229 

N/A 

482 

13,387 

19 

7,025 

2,800  P 

592 

13,489 

20 

10,658 

3,430 

622 

12,479 

21 

8,706 

3,250 

525 

13,271 

22 

82 

3,350 

443 

14,091 

23 

0 

2,810 

457 

12,285 

24 

7,013 

3,540 

502 

12,029 

25 

7,116 

4,380 

488 

12,186 

26 

7,138 

6,080 

612 

13,324 

27 

7,075 

6,890 

806 

18,838 

28 

14,333 

6,750 

1,010 

30,442 

NOTE:  N/A  = 

Data  not  available 

P  = 

Dally  summary  Is  for  an  Incomplete  day 

Source:  *USGS,  Water  Resources  Division,  Doravllle,  GA 


TABLE  A-8 

DAILY  AVERAGE  STREAM  FLOWS  (CFS) 
(CYCLE  7) 


November 

Chattahoochee 

River 

At  George 

Lock  &  Dam 

Flint  River1 
at 

Newton,  GA 

Ichawaynochaway 
Creek  at 
Milford,  GA 

25 

0 

2,480 

388 

26 

14,592 

2,690 

414 

27 

14,654 

4,730 

480 

28 

17,896 

5,830 

545 

29 

17,788 

6,010 

551 

30 

17,962 

5,020 

499 

December 

1 

7,165 

5,650 

449 

2 

41 

3,790 

421 

3 

12,092 

4,020 

407 

4 

12,096 

5,390 

402 

5 

13,367 

5,260 

398 

6 

16,013 

4,330 

409 

7 

17,639 

4,140 

475 

8 

10,675 

5,170 

581 

9 

81 

4,820 

657 

Source: 

^SGS,  Water  Resources  Division,  Doravllle,  GA 

Jim 

Woodruff 
Lock  &  Dam 


16,852 

17,168 

17,189 

17,553 

21,811 

26,397 


23,180 

16,710 

16,764 

16,627 

16,846 

22,279 

26,458 

26,069 

17,107 
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60 

*2* 

2.70 

<  SO 
1.4 
3.00 

30 

10 

f 

• 

30 

*0 

4. 

4* 

1.2 

8. 

5. 

3.7 

• 

• 

• 

• 

3. 

4. 
l.S 

4. 

5. 
2.3 

<0.02 

0.30 

<0.40 

0.02 

o.3a 

0.40 

• 

• 

t 

0.0* 

0.42 

0.44 

0.02 
0.  4S 
0.47 

0.8 
<  0.4 

0.0 

0.3 

0.3 

0.7 

• 

• 

• 

o.s 

0.4 

0.9 

0.4 

0.4 

0.9 

0.04 

o.os 

<0.01 

0.02 

• 

• 

• 

t 

0.  03 

0.  OB 

0.  04 
0.  06 

,}:Js 

lift 

$ 

• 

•  < 
• 

• 

l:i» 

.1:11 
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TABLE  D-le 


PARAMETER  NAME  (UNITS) 

STATI ON 

tr 

2/19/79 

STATION 

IS 

2/20/79 

STAT  ION 
19 

2/20/79 

PHY SIC At  DATA 

MISCELLANEOUS  OATA 

SAMPLE  DEPTH  (METERS) 

SO. 

1.0 

SO. 

1.0 

SO. 

1.0 

FIELD  MEASUREMENTS 

WATER  TEMPERATURE  (DEO  C) 

SPEC  CONDUCTANCE.  PLO  (UMHO/CM  ESC) 
OXIDATION  Pf;  DUCT  ION  POTENTIAL  (MV) 

10.  S 

97. 

9.0 

74. 

9.0 

77. 

DISSOLVED  OXYGEN.  FLECTROOt  (MG/L) 

PH  (STD  UNITS) 

9.  0 

7.  SO 

11. 0 

7.  40 

10.7 

7.  30 

LABORATORY  DATA 

COLOR  (PT-CO  UNITS) 

TURBtCITV.  HACH  TURBIDIMETER  (FTUI 
TOTAL  FILTERABLE  RESIDUE  (MG/L) 

75. 

7.40 

04. 

70. 

7.10 

S3. 

6S. 

9.90 

70. 

TOTAL  NONFILTERABLE  RESIDUE  (MG/L) 

9. 

13. 

16. 

CHEMICAL  DATA 

MINERALS  AND  METALS 

ALKALINITY.  TOTAL  (MG  CAC03/L) 
CHLORIDE  (MG  CL/L  ) 

SULFATE.  TOTAL  (MG  S04/L) 

37. 

S. 

4. 

26. 

4. 

6. 

2S. 

4s 

6. 

CALCIUM.  TOTAL  (MG  CA/L) 

HARDNESS.  TOTAL  (MG  CAC03/L I 

IRON.  DISSOLVED  (UG  FE/L) 

10.8 

33.4 

250 

6.3 

23.6 

230 

6.4 

24.1 

240 

I PON.  T^TAL  (UG  FE/L) 

MAGNESIUM.  TOTAL  (MG  MG/L) 

MANGANTSE.  DISSOLVED  (UG  MN/L) 

1390 

1.0 
<  BO 

1230 

1.3 
<  BO 

1240 

1  .4 
<  50 

MANGANESE.  TOTAL  (UG  MN/L) 

POTASSIUM.  TOTAL  (MG  K/L I 

SODIUM.  TOTAL  (HG  NA/L ) 

<  SO 

1.2 

2.10 

60 

1.7 

S.00 

60 

1  .0 

S.  40 

ZINC.  TOTAL  (UG  ZN/L) 

20 

20 

30 

nutrients 

CARBON.  DISSOLVED  ORGANIC  (MG  C/L) 
CARBON.  TOTAL  ORGANIC  (MG  C/L) 

CARBON  DIOXIOE  (MG  C02/L ) 

S. 

s. 

I  .5 

3. 

4  • 

2.7 

4. 

5. 
3.2 

NITR'IGSN.  TOTAL  AMMONIA  (MG  N/L) 
NITROGEN.  NITRATE TNI TRITE  (MG  N/L) 
NITROGCN.  TOTAL  INORGANtC  (MG  N/L) 

0.  02 

0.  47 
0.49 

0.03 

0.36 

0.41 

<0.02 

0.40 

<0.42 

NITROGEN.  TOTAL  KJELOAH.  (HG  N/L) 
NITROGEN.  TOTAL  ORGANIC  (MG  M/L ) 
NITR0G3N.  TOTAL  (MG  N/L) 

O.S 

0.4 

0.9 

0.5 

0.4 

O.S 

0.4 
<  0.3 
0.8 

ORTHOPHOSPHATE.  OISSCLVED  (MO  P/L) 
PHOSPHORUS.  TOTAL  (MG  P/Ll 

O.OS 

0.06 

0.01 

O.OS 

0.01 

O.OS 

BIOLOGICAL  DATA 

BACTERIOLOGICAL  OATA 

•  FECAL  COLIFORM  (LOCI 0 (/ 1 OOML ) ) 

•  Ff CAL  3TREPT0C9CC1  (LOGIC (/ 100ML ) I 

•  FC/FS  RATIO 

• 

>f:ii 

UU 

5*87 

1:11 
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TABLE  D-2a 


**  LAKE  SEMINOLE  MATER  QUALITY  MANAGEMENT  STUOY  •• 

CORPS  OF  ENGINEERS  {CONTRACT  DACMO t-78-C-OIOll  PHASE  II.  CYCLE  2  ( 4/2-4/ I979J 

MATER  QUALITY  SAMPLING  RESULTS 

Grab  Samples 


PARAMETER  NAME  (UNITS  I 


PHYSICAL  OATA 

MISCELLANEOUS  DATA 

X— SECTION  LOC  (XFROM  R-BK  LK  UPST» 
SAMPLE  DEPTH  (METERS) 

FIELD  MEASUREMENTS. 

MATER  TEMPERATURE  (DEG  C) 

SPEC  CONDUCTANCE.  FLO  (UMHO/CM  2 SC 
OXIDATION  REDUCTION  POTENTIAL  (MV) 

DISSOLVED  OXYGEN.  ELECTRODE  (MG/L) 
PI-  (STD  UNITS) 

LABORATORY  OATA 

COLOR  (PT-CO  UNITS) 

TURMOITV.  HACH  TURBIDIMETER  ( FTU) 
TOTAL  FILTERABLE  RESIDUE  (MG/L) 

TOTAL  NONFILTERABLE  RESIDUE  ( MG/L) 

CHEMICAL  OATA 

MINERALS  AND  METALS 

ALKALINITY.  TOTAL  (MGCAC03/L) 
SULFATE,  TOTAL  (MG  S04/L I 
IFON.  DISSOLVED  (UG  FE/L) 

IRON.  TOTAL  (UG  Fe/L) 

MANGANESE.  DISSOLVED  (UG  MN/L) 
MANGANESE.  TOTAL  (UG  MN/L) 

ZINC.  TOTAL  (UG  ZN/L) 

NUTRIENTS 

CARBON.  DISSOLVED  ORGANIC  (MG  C/LJ 
CAROCK.  TOTAL  ORGANIC  (MG  C/L ) 
CARBON  OtOXIDE  (MG  C02/L) 

NITROGEN.  TOTAL  AMMONIA  (MG  N/L) 
NITROGEN.  NITRATE9M ITR ITE  (MG  N/L) 
NITROGEN.  TOTAL  INORGANIC  (MG  N/LI 

ORTHOPHOSPHATE.  01 SSCLVSD  IMG  P/L) 
PHOSPHORUS.  TOTAL  (MG  P/L) 


STATI ON 

01 

4/  4/79 

STATION 

02 

4/  4/79 

STAT ION 

03 

4/  4/79 

STATION 

04 

4/  4/79 

SO. 

SO. 

50. 

SO. 

)  .0 

1.0 

1.0 

1.0 

1 5.0 

1S.0 

15.0 

15.0 

S4. 

54. 

SB. 

SB. 

— 

— — 

— 

9.8 

9.8 

9.B 

10.0 

7.20 

7.10 

7.  20 

7.20 

60. 

60. 

6S. 

SO. 

29.00 

30.00 

31.00 

16.00 

SI. 

53. 

SO. 

47. 

45. 

47. 

57. 

20. 

11. 

11. 

11. 

18. 

4. 

4. 

3. 

5. 

210 

160 

200 

170 

2900 

3160 

34  SO 

1280 

<  SO 

<  SO 

<  SO 

<  S3 

120 

130 

140 

<  SO 

30 

30 

30 

30 

7. 

S. 

5. 

s. 

7. 

7. 

7. 

6. 

1  .9 

1.9 

1  .5 

2.6 

0.04 

o.os 

0.05 

<0.02 

0.36 

0.35 

0.  35 

0.34 

0.40 

0.40 

0.  40 

<0.36 

<0.01 

0.01 

<0.01 

<0.01 

0.06 

0.06 

0.06 

0.04 

TABLE  D-2b 


1 

STATION 

• 

• 

STATION 

0 

0 

ST  AT  ION 

0 

0 

STATION 

t 

« 

1 

PARAMETER  NAME  (UNITS) 

OS 

• 

06 

• 

07 

0 

08 

1 

4/  4/70 

• 

• 

4/  4/79 

• 

0 

4/  3/79 

0 

0 

4/  3/79 

• 

PHYSICAL  DATA 

• 

• 

0 

0 

0 

0 

« 

0 

• 

MISCELLANEOUS  DATA 

• 

0 

0 

4 

0 

X— SECTION  LOC  CXFROM  R-0K  LK  UPST) 

50. 

• 

SO. 

V 

SO. 

0 

tos. 

0 

SAMPLE  DEPTH  (METERS) 

1.0 

• 

1.0 

0 

1  *0 

1.0 

« 

FIELD  MEASUREMENTS 

0 

0 

0 

0 

1 

« 

WATER  TEMPERATURE  (DSC  C) 

15.0 

• 

16.0 

0 

17.0 

0 

17.0 

SPEC  CONDUCTANCE.  PLD  (UMHO/CM  2 SC) 

66  • 

• 

65. 

0 

75. 

67« 

j 

OXIDATION  reduction  POTENTIAL  (MV) 

• 

— 

0 

4  00 

0 

420 

1 

DISSOLVED  OXVCEN.  ELECTRODE  ( MG/L) 

10.0 

• 

9.6 

0 

9.2 

0 

B.8 

0 

PH  (STO  UNITS) 

7.30 

7.20 

0 

7.30 

7.10 

4 

1 

• 

4 

LABORATORY  DATA 

• 

0 

0 

COLOR  (PT-CO  UNITS) 

60. 

• 

SS. 

0 

45. 

0 

48. 

4 

TURRIOITY.  MACH  TURBIDIMETER  (PTU) 

20.00 

• 

IS. 00 

0 

12.00 

0 

12.  00 

TOTAL  FILTERABLE  RESIDUE  (MG/L) 

S6. 

54. 

0 

61. 

69. 

0 

TCTAL  NONFILTERABLE  RESIDUE  (MG/L) 

28. 

• 

IS. 

0 

14. 

0 

IS. 

• 

CHEMICAL  DATA 

• 

0 

0 

1 

MINERALS  AND  METALS 

0 

0 

0 

| 

ALKALINITY.  TOTAL  (MG  CAC03/L ) 

14. 

• 

IS. 

0 

20. 

0 

20. 

SULFATF.  TOTAL  (MG  SOA/L) 

6  • 

0 

6. 

0 

7. 

0 

7. 

( 

IRON.  DISSOLVED  (UG  FC/L ) 

200 

0 

160 

0 

210 

0 

200 

IRON.  TOTAL  ( UG  FE/L ) 

1600 

• 

1220 

0 

1030 

0 

t  too 

MANGANESE.  DISSOLVED  ( UG  MN/L I 

<  50 

• 

<  so 

0 

<  50 

0 

<  56 

MANGANESE.  TOTAL  (UG  MN/L) 

<  50 

• 

<  so 

0 

<  SO 

0 

<  SO 

ZINC.  TOTAL  (UG  ZN/L) 

30 

• 

40 

0 

50 

0 

20 

NUTRIENTS 

t 

0 

0 

CARBON.  DISSOLVED  ORGANIC  (MG  C/L) 

<  6. 

0 

6  • 

0 

5. 

0 

4. 

CARBON.  TOTAL  ORGANIC  (MG  C/L) 

6  • 

6. 

0 

S. 

0 

S. 

CARBON  DIOXIOE  (MG  C02/L) 

1  .5 

2.1 

0 

2.1 

0 

3.S 

NITROGEN.  TOTAL  AMMONIA  (MG  N/L) 

0.  02 

• 

0.03 

0 

<0.02 

0 

<0.02 

! 

NITROGEN,  NITRATE ANI TRITE  (MG  N/U 

0.32 

0.33 

0 

0.  35 

0 

0.36 

NITROGEN,  TOTAL  INORGANIC  (MG  N/L) 

0.34 

0.36 

0 

<0.37 

0 

<0.36 

* 

ORTHOPHOSPHATE.  DISSOLVED  (MG  P/Ll 

<0.01 

• 

0.01 

0 

<0.01 

0 

<0.01 

PHOSPHORUS.  TOTAL  (MG  P/L > 

0.04 

• 

• 

O.OS 

• 

0 

0.04 

0 

0 

0.04 
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TABLE  D-2c 


PARAMETER  NAME  (UNITS) 


physical  data 
miscellaneous  oata 
x-sectiom  loc  (srnoM  r-bk  lk  upst) 

SAMPLE  DC PTH  (METERS) 

FIELD  MEASUREMENTS 

WATER  TEMPERATURE  (DEG  C) 

SPEC  CONDUCTANCE*  FLD  ( UMHO/CM  IK) 
OXIDATION  REDUCTION  POTENTIAL  (MV) 

DISSOLVED  OXYGEN*  ELECTRODE  (MG/L) 
PH  (STO  UNITS) 

LABORATORY  OATA 

COLOR  (PT-CO  UNITS) 

TURBIDITY.  MACH  TURBIOt METER  (ETU) 
TOTAL  FILTERABLE  RESIDUE  (MG/L) 

TCTAL  NONFILTCRABLE  RESIDUE  (MG/L) 


CHEMICAL  OATA 


MINERALS  AND  METALS 


ALKALINITY.  TOTAL  (MG  CAC03/L ) 
SULFATE.  TOTAL  (MG  SOA/L ) 

IRON.  DISSOLVED  (UG  FE/L ) 


IRON,  TOTAL  (UG  FE/L) 
MANGANESE.  DISSOLVED  (UG  MN/L) 
MANGANESE.  TOTAL  (UG  MN/L) 


ZINC.  TOTAL  (UG  ZN/L) 


NUTRIENTS 

CARBON,  DISSOLVED  ORGANIC  (MG  C/L) 
CARBON.  TOTAL  ORGANIC  (MG  C/L) 
CARBON  DIOXIDE  (MG  C02/L ) 

NITROGEN.  TOTAL  AMMONIA  (MG  N/L) 
NITROGEN.  NITRATE+NI TRITE  (MG  N/L) 
NITROGEN,  TOTAL  INORGANIC  (MG  N/L) 

ORTHOPHOSPHATE.  OI5SOLVED  (MG  P/L ) 
PHOSPHORUS,  TOTAL  (MG  P/L) 


STATION 

9 

• 

STATION 

9 

9 

STATION 

9 

9 

STATION 

09 

• 

10 

9 

1  t 

9 

13 

4/  3/79 

9 

9 

♦/  2/79 

9 

• 

4/  3/79 

9 

9 

♦/  2/71 

SO. 

9 

50. 

9 

85. 

40. 

1  .0 

9 

9 

• 

1.0 

9 

9 

9 

1.0 

1.0 

IB  .0 

9 

9 

ie.0 

9 

9 

19.0 

19.0 

74. 

9 

71. 

9 

89. 

106. 

390 

9 

3X0 

9 

• 

290 

340 

S.9 

9 

9.0 

9 

9.0 

10.6 

7.30 

9 

9 

7.30 

9 

9 

• 

7.10 

6.10 

SO* 

9 

9 

48. 

9 

9 

40. 

39. 

3.  00 

9 

16.  00 

9 

8.20 

7.40 

SB. 

9 

• 

56. 

9 

• 

60. 

79. 

19. 

9 

9 

9 

20. 

9 

9 

9 

• 

12. 

16. 

IS. 

9 

9 

9 

12. 

9 

9 

9 

29. 

SB. 

7. 

9 

9 

5. 

2. 

220 

9 

250 

9 

f 

160 

250 

iiao 

9 

I3B0 

• 

760 

1060 

50 

9 

<  50 

9 

<  SO 

<  SO 

50 

9 

60 

9 

• 

<  SO 

<  50 

50 

9 

• 

60 

9 

9 

# 

20 

30 

4. 

9 

9 

6. 

9 

9 

<  5. 

s. 

6. 

• 

7. 

9 

5. 

1  .9 

9 

1.3 

9 

• 

4.9 

0.6 

0.  02 

• 

<0.02 

9 

<0.02 

<0.02 

0.2  7 

• 

0.27 

• 

0.25 

0.43 

0.  29 

9 

<0.29 

9 

• 

<0.27 

<0.45 

0.01 

9 

<0.01 

9 

<0*01 

0.02 

0.04 

9 

9 

0.04 

9 

9 

0.04 

O.OS 

0-9 


PARAMETER  NAME  (UNITS) 

STATION 

14 

4/  2/74 

• 

• 

• 

• 

STATION 

IS 

4/  2/74 

• 

• 

• 

• 

STATION 

16 

4/  2/79 

ST AT I  ON 
IT 

4/  2/79 

PHYSICAL  DATA 

0 

• 

0 

• 

• 

• 

Ml SCELLANKOUS  DATA 

• 

• 

• 

• 

X— SECTION  LOC  ( XP ROM  ft— BK  LX  UPST) 
SAMPLE  DEPTH  (METERS) 

SO. 

1.0 

i 

0 

• 

SO. 

1.0 

• 

• 

• 

SO. 

1  .0 

SO. 

1.0 

FIELD  MEASUREMENTS 

• 

0 

• 

• 

WATER  TEMPERATURE  (CSC  C) 

SPEC  CONDUCT ANCE •  ELD  (UMHO/CM  ESC) 
OXIDATION  RCOUCTION  POTENTIAL  (MV) 

22.0 
20)  . 
420 

• 

• 

• 

f 

20.0 

10S. 

280 

• 

• 

• 

• 

ia.1 

117. 

1B.0 

116. 

DISSOLVED  OXYGEN.  ELECTROOE  (MG/LI 

PH  (STO  UNITS) 

4.0 
a.  40 

• 

• 

• 

9.B 

7.  BO 

• 

• 

• 

B.B 

7.40 

S.4 

7.  BO 

LARORATORY  DATA 

• 

• 

• 

• 

COLOR  (PT-CO  UNITS) 

TURBIDITY.  MACH  TURBIDIMETER  (FTU) 
TOTAL  FILTERABLE  RESIOUE  (MG/L) 

23. 

4.70 

111. 

0 

• 

• 

f 

41. 

7.90 

76. 

• 

• 

• 

• 

42. 

5.  70 

67. 

42. 

S.  70 
at. 

TOTAL  NONFILTERABLE  RESIDUE  (MG/L) 

4. 

• 

• 

10. 

• 

• 

4. 

4. 

CHEMICAL  OAT A 

0 

• 

• 

• 

MINERALS  AND  METALS 

• 

• 

• 

• 

ALKALINITY.  TOTAL  (MG  CAC03/L) 
SULFATE.  TOTAL  I  MG  SOA/L) 

IRON.  OISSOLVED  (UG  FE/LI 

85. 

<  1. 
140 

• 

• 

• 

• 

37. 

2  . 
220 

• 

• 

• 

• 

43. 

2. 

260 

44. 

2. 

210 

IRON.  TOTAL  (UG  FE/L ) 

MANGANESE.  DISSOLVED  (UG  MN/L I 
MANGANESE.  TOTAL  (UG  MN/L) 

3S0 

<  SO 

<  SO 

• 

0 

• 

• 

1090 

<  so 

<  so 

• 

• 

0 

• 

BOO 

<  50 

<  SO 

830 

<  SO 

<  so 

ZINC.  TOTAL  (UG  ZN/L) 

<  10 

• 

f 

60 

• 

• 

40 

20 

NUTRIENTS 

• 

• 

• 

0 

CARBCN.  DISSOLVED  ORGANIC  (MG  C/L I 
CARBON,  TOT/’  ORGANIC  (MG  C/L) 

CARBON  OlOXlJt  (MG  C02/L) 

s. 

3. 

0.7 

0 

• 

0 

3. 

S. 

1.2 

0 

0 

0 

0 

3. 

4. 

3.7 

3. 

4. 
I.S 

NITROGEN,  TOTAL  AMMONIA  (MG  N/L) 

NI  TROON.  MI TPATC*Mt  TRITE  (MG  N/L) 
NITROGEN,  TOTAL  INORGANIC  (MG  N/L) 

<0.  02 
0.36 
<0.  36 

• 

0 

• 

<0.02 

0.46 

<0.48 

0 

0 

0 

• 

onm 
•  •  • 
eoo 

V  V 

<0.02 

0.50 

<0.52 

ORTHOPHOSPHATE.  DISSOLVED  (MG  P/L) 
PHOSPHORUS.  TOTAL  (MG  P/L I 

<0.01 

0.02 

• 

• 

<0  .01 
0.05 

0 

0 

• 

0.02 

0.04 

0.03 

0.04 

D- 
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TABLE  D-2e 


PARAMETER  NAME  (UNITS) 


STATION 

ta 

4/  3/79 


STATION 

19 

4/  3/79 


PHYSICAL  DATA 

MISCELLANEOUS  DATA 

X-SECTION  LOC  CXFROM  R-BK  LK  UPST) 
SAMPLE  DEPTH  (METERS) 

FIELD  MEASUREMENTS 

WATER  TEMPERATURE  (DEG  C) 

SPEC  CONDUCTANCE,  FLO  (UMHO/CM  250 
OXIDATION  REDUCTION  POTENTIAL  (MV) 

DISSOLVED  OXYGEN.  ELECTRODE  (MG/L) 
PH  (STO  UNITS) 

LABORATORY  DATA 

COLOR  (PT-CO  UNITS) 

TURBIDITY.  HACH  TURBIDIMETER  (FTU) 
TCTAL  FILTCRAOLE  RESIDUE  (MG/L) 

TOTAL  NONFILTERABLE  RESIDUE  (MG/L) 

CHEMICAL  DATA 

MINERALS  ANO  METALS 

ALKALINITY.  TOTAL  (MG  CAC03/L) 
SULFATE.  TOTAL  (MG  SC4/L) 

IRON.  DISSOLVED  tUG  FF-/L) 

IRON.  TOTAL  (UG  FE/L ) 

MANGANESE.  OISSOLVEO  (UG  MN/L) 
MANGANESE.  TOTAL  < UG  MN/L) 

ZINC.  TOTAL  (UG  ZN/L) 

NUTR I ENTS 

CARBCN.  DISSOLVED  ORGANIC  (MG  C/L) 
CARBON.  TOTAL  ORGANIC  (MG  C/L) 
CARBON  DIOXIDE  (MG  C02/L ) 

NITROGEN.  TOTAL  AMMONIA  (MG  N/L> 
NITROGEN,  NITRATE*N ITRITC  (MG  N/L ) 
NITROGEN.  TOTAL  INORGANIC  (MG  N/L) 

ORTHOPHOSPHATE.  DISSOLVED  (MG  P/L) 
PHOSPHORUS.  TOtAL  (MG  P/L) 


I 


50. 

• 

SO. 

1 

1.0 

9 

• 

9 

1.0 

• 

3 

i 

9 

1 

19.0 

9 

10.0 

A 

101. 

9 

tot. 

3 

9 

«; 

9 

r 

B.4 

9 

8.3 

1 

7.00 

9 

• 

9 

7.80 

i 

• 

j 

* 

39. 

9 

9 

39. 

9 

7.50 

9 

8.30 

* 

73. 

9 

• 

SS. 

9 

9 

10. 

« 

9 

• 

9 

13. 

1 

* 

j 

38. 

9 

9 

9 

38. 

4  . 

9 

% 

190 

9 

• 

200 

880 

9 

980 

<  50 

9 

<  50 

<  SO 

9 

<  50 

<  10 

9 

9 

9 

20 

<  s. 

9 

9 

5. 

5. 

9 

5. 

1.3 

9 

p 

1.3 

0.02 

• 

0.02 

0.32 

9 

0.28 

0.34 

9 

• 

0.30 

0.01 

9 

0.02 

O.OS 

9 

0  .05 

n-n 


**  LAKE  SEMINOLE  WATEF 
CORPS  OF  ENGINEERS  (CONTRACT  DACWOl 

MATER  GUALI1 


R  QUALITY  MANAGEMENT  STUDY  *# 

1-70-C-O1O1)  PHASE  II.  CYCLE  3  (6/4-6/1979) 

TY  SAMPLING  RESULTS 


0 

0 

0 

#• 

0 

PARAMETER  NAME  (UNITS) 

0 

STATION  ' 
01  ' 

6/  6/79  ' 

0 

STATION 

,  02 

6/  6/79 

STATION 

6/°2/79 

/ 

0 

0 

0 

0 

STATION 

04 

6/  6/79 

0 

0 

0 

PHYSICAL  DATA 

0 

0 

0 

0 

0 

0 

MISCELLANEOUS  DATA 

0 

0 

0 

0 

X— SECTION  LOC  (XFROM  R-BK  LK  UPST) 

50. 

0 

SO. 

50. 

0 

50. 

0 

SAMPLE  DEPTH  (METERS) 

1.  0 

0 

1.  0 

1.  0 

0 

.  1.  0 

0 

0 

FIELD  MEASUREMENTS 

0 

0 

0 

0 

MATER  TEMPERATURE  (DEG  C) 

24.  0 

0 

24.  0 

24.  0 

0 

24.  0 

0 

SPEC  CONDUCTANCE.  FLD  (UMHO/CM  250 

51. 

0 

53. 

53. 

56. 

0 

OXIDATION  REDUCTION  POTENTIAL  (MV) 

— 

0 

—  — 

0 

0 

DISSOLVED  OXYGEN.  ELECTRODE  (MG/L) 

7.  6 

0 

7.  7 

7.  8 

0 

8.  2 

PH  (STD  UNITS) 

6  90 

0 

7.  OO 

6.  90 

0 

7.  00 

0 

0 

LABORATORY  DATA 

0 

0 

0 

0 

COLOR  (PT-CO  UNITS) 

55. 

0 

48. 

55. 

0 

60. 

0 

TURBIDITY.  HACH  TURBIDIMETER  (FTU) 

17.  00 

0 

18.  00 

17.  00 

19.  OO 

TOTAL  FILTERABLE  RESIDUE  (MG/L) 

38. 

0 

28. 

30. 

0 

36. 

0 

0 

TOTAL  NONFILTERABLE  RESIDUE  (MG/L) 

10. 

0 

14. 

12. 

0 

0 

16. 

0 

CHEMICAL  DATA 

0 

0 

0 

0 

MINERALS  AND  METALS 

0 

0 

0 

ALKALINITY,  TOTAL  (MG  CAC03/L ) 

13. 

0 

13. 

13. 

0 

14. 

SULFATE,  TOTAL  (MG  S04/L) 

4. 

0 

3. 

4. 

0 

3. 

0 

SULFIDE.  TOTAL  (MO  S/L) 

<  0.  1 

0 

<  0.  1 

<  0.  1 

0 

<  0  1 

* 

0 

IRON.  DISSOLVED  (UG  FE/L) 

150 

0 

120 

130 

0 

no 

IRON.  TOTAL  (UG  FE/L) 

1550 

0 

1520 

1570 

1580 

0 

MANGANESE.  DISSOLVED  (UG  MN/L) 

<  50 

0 

<  50 

<  50 

0 

<  50 

0 

MANGANESE.  TOTAL  lUG  MN/L) 

70 

0 

80 

80 

0 

80 

0 

ZINC.  TOTAL  (UG  ZN/L) 

30 

0 

<  10 

10 

0 

10 

0 

0 

NUTRIENTS 

0 

0 

0 

CARBON.  DISSOLVED  ORGANIC  (MG  C/L) 

<  6. 

0 

6. 

3. 

0 

6. 

CARBON,  TOTAL  ORGANIC  (MG  C/L) 

6. 

0 

6. 

6. 

0 

8. 

0 

CARBON  DIOXIDE  (MG  C02/L) 

3.  2 

0 

2.  6 

3.  2 

0 

2.  8 

0 

NITROGEN,  TOTAL  AMMONIA  (MG  N/L) 

0.  09 

0 

0.  09 

0.  09 

0 

0.  09 

NITROCEN.  NITRATE+NITRITE  (MG  N/L) 

0  21 

0 

0.  22 

0.  28 

0 

0.  28 

0 

NITROGEN.  TOTAL  INORGANIC  (MG  N/L) 

0  30 

0 

0.  31 

0.  37 

0 

0.  37 

0 

ORTHOPHOSPHATE.  DISSOLVED  (MG  P/L) 

0.  03 

0 

0.  03 

0.  01 

0 

0.  03 

0 

PHOSPHORUS.  TOTAL  (MG  P/1  ) 

0.  04 

0 

0.  04 

0.  03 

0 

0.  04 

0 

0 

BIOLOGICAL  DATA 

0 

0 

0 

0 

BACTERIOLOGICAL  DAI A 

0 

0 

0 

FECAL  COL I FORM  (LOCIO ( /100ML ) ) 

0.  95 

0 

1.  51 

0.  95 

0 

1.  32 

FECAL  STREPTOCOCCI  (L0G10( / IOOML) ) 

1.  62 

0 

2.  11 

1.  61 

0 

2.  63 

0 

FC/FS  RATIO 

0.  21 

0 

0 

0.  23 

0.  22 

0 

0 

0.  05 

TABLE  D-3b 


0 

0 

0 

0 

0 

PARAMETER  NAME  (UNITE) 

8TATI0N 

OS 

6/  6/79 

'  STATION 
'  06 
'  6/  6/79 

'  STATION 
'  07 

'  6/  5/79 

0 

'  STATION 
'  07 

'  6/  5/79 

0 

0 

0 

PHYSICAL  DATA 

4 

4 

MISCELLANEOUS  DATA 

0 

0 

X -SECTION  LOC  (XFROM  R-DK  LK  UPST) 

50. 

'  50. 

'  50. 

•  50. 

0 

SAMPLE  DEPTH  (METERS) 

1  0 

;  i.  o 

;  l.o 

'  9.  0 

0r 

0 

FIELD  MEASUREMENTS 

5 

0 

WATER  TEMPERATURE  (DEC  C) 

24.  0 

'  24.  0 

'  25. 0 

0  _  — 

0 

0 

SPEC  CONDUCTANCE,  FLD  (UMHO/CM  250 

66. 

'  61. 

'  68. 

0 

r 

0 

OXIDATION  REDUCTION  POTENTIAL  (MV) 

— 

;  400 

•  350 

»■ 

0 

DISSOLVED  OXYGEN.  ELECTRODE  (MC/L) 

7.  1 

'  7.  1 

'  7.  5 

0  __ 

0 

0 

PH  (STD  UNITS) 

7.  00 

;  6.  90 

'  7.  30 

6.  40 

0 

0 

LABORATORY  DATA 

0 

0 

COLOR  (PT-CO  UNITS) 

60. 

'  60. 

'  12. 

*  17. 

*i 

0 

TURBIDITY,  HACH  TURBIDIMETER  (FTU) 

15.  00 

'  15.  OO 

'  17.  00 

'  18.  00 

t 

TOTAL  FILTERABLE  RESIDUE  (MC/L) 

55. 

46. 

66 

;  58. 

0 

0 

TOTAL  NONFILTER ABLE  RESIDUE  (MC/L) 

<  10. 

o 

*4 

V 

;  io. 

;  <  io. 

0 

0 

CHEMICAL  DATA 

0 

0 

MINERALS  AND  METALS 

0 

0 

ALKALINITY.  TOTAL  (MC  CAC03/L) 

19. 

'  16. 

18. 

*  19. 

* 

0 

SULFATE.  .OVAL  (MG  S04/L) 

6. 

'  3. 

'  <  X. 

'  4 

0 

0 

SULFIDE.  TOTAL  (MC  S/L> 

<  0.  1 

;  '  o.  l 

'  <  0.  1 

;  <  o.  i 

0 

0 

IRON,  DISSOLVED  (UQ  FE/L) 

150 

'  140 

'  230 

•  <  50 

0 

IRON.  TOTAL  <UG  FE/L) 

1120 

'  1100 

'  1250 

'  1210 

0 

0 

0 

MANGANESE.  DISSOLVED  <UG  MN/L) 

<  50 

;  <  so 

;  <  SO 

;  <  so 

0 

0 

MANGANESE.  TOTAL  (UC  MN/L) 

60 

'  60 

'  <  50 

'  <  50 

0 

0 

ZINC.  TOTAL  (UG  ZN/L) 

<  10 

;  <  10 

;  20 

;  <  io 

0 

0 

0 

NUTRIENTS 

0 

CARBON,  DISSOLVED  ORGANIC  (MG  C/L) 

7. 

'  6. 

'  7. 

'  5. 

0 

CARBON.  TOTAL  ORCANIC  (MC  C/L) 

6. 

'  7. 

'  8. 

'  6. 

0 

CARBON  DIOXIDE  (MG  C02/L) 

3.  B 

;  3. 9 

;  i.e 

0 

0 

NITROGEN.  TOTAL  AMMDNIA  (MO  N/L) 

0.  07 

'  0.  06 

'  0.  07 

'  0.  06 

0 

0 

NITROGEN.  N I TR ATE+NI TR 1 TE  (MC  N/L) 

0.  29 

'  0.  23 

'  0.  23 

'  0.  25 

0 

0 

NITROGEN.  TOTAL  INORGANIC  (MC  N/L) 

0.  36 

'  0.  29 

;  o  30 

;  o.  si 

0 

ORTHOPHOSPHATE.  DISSOLVED  (MG  P/L) 

0  02 

'  0.  02 

'  0.  02 

'  o.  02 

0 

0 

PHOSPHORUS.  ’TITAL  (MG  P/L) 

0.  07 

;  o.  03 

;  o.  03 

;  o.  os 

0 

0 

BIOLOGICAL  DATA 

0 

0 

BACTERIOLOGICAL  DATA 

0 

0 

FECAL  COLIFORM  ( LOG l 0 ( / 1 OONL ) ) 

1.  23 

*  1.  38 

'  1.  78 

•  ~ 

0 

0 

FECAL  STREPTOCOCCI  (LOC 1 0 ( / I OOML ) ) 

1.  99 

'  1.  76 

'  1.  64 

t 

0 

0 

FC/F3  RATIO 

0.  17 

'  0.  42 

'  I.  36 

0 

* 

TABLE  D-3c 


0 

0 

PARAMETER  NAME  < UN!  ITS) 

STATION 

'  STATION 

'  STATION 

'  STATION 

Ti 

$ 

08 

'  09 

'  09 

'  10 

0\ 

0 

0 

6/  9/79 

;  6/  9/79 

'  6/  9/79 

;  6/  9/79 

0 

0 

0 

PHYSICAL  DATA 

0 

0 

0 

MISCELLANEOUS  DATA 

0 

0 

X— SECTION  LOC  ( XFROM  R-BK  LK  UPST) 

109. 

'  90. 

'  90. 

'  90. 

0 

0 

SAMPLE  DEPTH  (METERS) 

1.  0 

1.  0 

;  4.  o 

;  i.  o 

0 

0 

FIELD  MEASUREMENTS 

0 

WATER  TEMPERATURE  (DEC  C) 

29.  0 

'  26.  0 

'  29.  0 

'  29.  0 

0 

0 

SPEC  CONDUCTANCE.  FLD  (UMHO/CM  290 

68. 

'  67. 

'  68. 

'  63. 

0 

OXIDATION  REDUCTION  POTENTIAL  (MV) 

370 

;  400 

;  4io 

;  400 

0 

0 

DISSOLVED  OXYGEN,  ELECTRODE  (MG/L) 

7.  2 

'  8.  8 

'  6.  3 

'  7.  3 

0 

0 

PH  (STD  UNITS) 

7.  20 

'  7.  40 

;  7.  io 

'  7.  30 

0 

0 

LABORATORY  DATA 

0 

0 

COLOR  (PT-CO  UNITS) 

49. 

'  23. 

'  36. 

'  30. 

0 

0 

TURBIDITY.  MACH  TURBIDIMETER  (FTU) 

ia  00 

'  22.  00 

'  20.  00 

'  29.  00 

0 

0 

TOTAL  FILTERABLE  RESIDUE  (MO/L) 

97. 

49. 

;  62. 

;  6i. 

0 

0 

TOTAL  NONFILTERABLE  RESIDUE  (MO/L) 

10. 

'  <  10. 

;  is. 

;  <  io. 

0 

0 

CHEMICAL  DATA 

0 

0 

MINERALS  AND  METALS 

0 

0 

ALKALINITY,  TOTAL  (MO  CACOS/L) 

20. 

'  19. 

19. 

'  18. 

0 

0 

SULFATE.  TOTAL  (MO  S04/L) 

4. 

'  4. 

'  4. 

'  6. 

0 

0 

SULFIDE,  TOTAL  (MO  S/L) 

<  0.  1 

'  <  0.  1 

;  c  o.  i 

;  <  o.  i 

0 

0 

IRON.  DISSOLVED  (UC  FE/L) 

230 

'  170 

'  <  90 

'  220 

0 

0 

IRON.  TOTAL  (UC  FF/L) 

1230 

'  1170 

'  1830 

'  1800 

0 

0 

MANGANESE.  DISSOLVED  (UC  MN/L) 

<  90 

•  <  90 

;  <  90 

\  <  90 

0 

0 

MANGANESE.  TOTAL  (UO  MN/L) 

<  90 

'  90 

'  80 

'  60 

0 

0 

ZINC.  TOTAL  (UO  ZN/L> 

10 

;  <  10 

;  <  io 

;  30 

0 

0 

NUTRIENTS 

0 

0 

CARBON.  DISSOLVED  OROANIC  (MO  C/L) 

<  6. 

'  <  6. 

'  6. 

'  9. 

0 

0 

CARBON,  TOTAL  ORGANIC  (MG  C/L) 

6. 

'  6. 

'  6. 

8. 

0 

0 

CARBON  DIOXIDE  (MG  C02/L) 

2.  9 

;  l.  o 

;  2. 9 

;  t.  b 

0 

0 

NITROGEN.  TOTAL  AMMONIA  (MG  N/L) 

0.  07 

'  0.  07 

'  0.  04 

'  0.  09 

0 

0 

NITROCEN.  NITRATE+NITR ITE  (MO  N/L) 

0.  29 

'  0.  17 

'  0.  21 

'  0.  20 

0 

0 

NITROGEN.  TOTAL  INORGANIC  (MO  N/L) 

0.  32 

;  0.  24 

;  0.  29 

;  0.  29 

0 

0 

0 

ORTHOPHOSPHATE.  DISSOLVED  (MO  P/L) 
PHOSPHORUS.  TOTAL  (MO  P/L> 

0.  02 

0.  03 

'  <0.  01 
'  0.  03 

'  0.  01 

\  0.  04 

'  0.  02 

•  0.  03 

0 

0 

0 

BIOLOGICAL  DATA 

0 

0 

BACTERIOLOGICAL  DATA 

0 

0 

FECAL  COLIFORM  (L0C10( /100ML  >  > 

<0.  OO 

'  1. 30 

» 

'  1 .  79 

0 

0 

FECAL  STREPTOCOCCI  (L0C10( / 100ML > ) 

2.  48 

'  2.  78 

— — 

'  1.  62 

0 

0 

0 

FC/FS  RATIO 

<0.  01 

'  0.  03 

'  1. 33 

0 

0 

D-14 


TABLE  D-3d 


0 

0 

0 

0 

0 

PARAMETER  NAME  < UNI  TO) 

STATION 

10 

A/  3/79 

0 

0 

0 

0 

0 

STATION 

11 

A/  3/79 

0 

0 

0 

0 

0 

STATION 

11 

A/  3/79 

STATION 

12 

A/  A/79 

0 

0 

PHYSICAL  DAI A 

0 

0 

0 

0 

0 

MISCELLANEOUS  DATA 

0 

0 

0 

0 

0 

X— SECTION  LOC  (XFROM  R-BK  LK  UPST) 

SO. 

0 

80. 

0 

80. 

SO. 

0 

SAMPLE  DEPTH  (METERS) 

6.  0 

0 

1.  0 

0 

5.  O 

1.  0 

0 

FIELD  MEASUREMENTS 

0 

0 

0 

0 

t 

WATER  TEMPERATURE  (DEC  C> 

23.  0 

0 

27  0 

0 

23.  0 

29.  0 

0 

SPEC  CONDUCTANCE.  FLD  (UMHO/CM  330 

70. 

77. 

0 

82 

97. 

0 

OXIDATION  REDUCTION  POTENTIAL  (MV) 

400 

0 

340 

380 

0 

DISSOLVED  OXYGEN.  ELECTRODE  (MC/L) 

A.  2 

0 

7.  2 

0 

3.  9 

7  A 

0 

PH  (STD  UNITS) 

7.  00 

0 

8.  00 

0 

0 

7.  20 

““ 

0 

LABORATORY  DATA 

0 

0 

0 

0 

0 

COLOR  (PT-CO  UNITS) 

27. 

0 

14. 

0 

23. 

18 

0 

TURBIDITY.  HACH  TURBIDIMETER  (FTU) 

27.  00 

0 

18.  00 

0 

18.  00 

1.  80 

0 

TOTAL  FILTERABLE  RESIDUE  (HC/L) 

SO. 

0 

49. 

0 

33. 

49. 

0 

TOTAL  NONFILTERABLE  RESIDUE  (MC/L) 

18. 

0 

0 

<  10. 

0 

14. 

<  10. 

0 

CHEMICAL  DATA 

0 

0 

0 

0 

0 

MINERALS  AND  METALS 

0 

0 

0 

0 

0 

ALKALINITY.  TOTAL  (MC  CAC03/L) 

18. 

0 

2A. 

0 

24. 

39. 

0 

SULFATE.  TOTAL  (MC  SD4/L) 

4. 

3. 

6. 

<  1. 

0 

SULFIDE.  TOTAL  (MC  S/L) 

<  0.  1 

0 

<  0.  1 

0 

<  0.  1 

<  0.  1 

0 

IRON.  DISSOLVED  (UO  FE/L) 

<  50 

0 

220 

0 

<  30 

<  SO 

0 

IRON.  TOTAL  (UC  FE/L) 

1820 

850 

1130 

380 

0 

MANGANESE.  DISSOLVED  (UC  MN/L) 

<  50 

0 

<  30 

0 

c  SO 

<  30 

0 

MANGANESE.  TOTAL  (UC  MN/L) 

90 

0 

<  SO 

0 

70 

70 

0 

ZINC.  TOTAL  (UO  IN/ L) 

<  io 

0 

<  IO 

0 

<  10 

10 

0 

NUTRIENTS 

0 

0 

0 

0 

0 

CARBON.  DISSOLVED  ORGANIC  (MC  C/L) 

3. 

0 

A. 

0 

A. 

<  8. 

0 

CARBON.  TOTAL  ORGANIC  (MG  C/L) 

6. 

8. 

6. 

8. 

0 

CARBON  DIOXIDE  (MC  C02/L) 

3.  3 

0 

O.  5 

0 

2.  9 

0 

NITROGEN.  TOTAL  AMMONIA  (MC  N/L) 

0.  07 

0 

0.  02 

0 

O.  02 

0.  04 

0 

HITROclw  NZ'fRATE+NITRITE  (MC  N/L) 

0.  20 

0.  17 

0.  20 

0  02 

0 

NITROGEN.  TOTAL  INORGANIC  (MG  N/L) 

0.  27 

0 

0.  19 

0 

0.  22 

0.  OA 

0 

ORTHOPHOSPHATE.  DISSOLVED  (MC  P/L) 

<0.  01 

0 

0.  01 

0 

0.  03 

<0.  01 

0 

PHOSPHORUS.  TOTAL  (MO  P/L) 

0  OS 

0 

0.  03 

0 

0.  04 

<0.  01 

0 

BIOLOGICAL  DATA 

0 

0 

0 

0 

0 

BACTERIOLOGICAL  DATA 

0 

0 

0 

0 

0 

FECAL  COL I FORM  (L0C10( /100ML) ) 

— 

0 

0.  00 

0 

— 

<0.  00 

0 

FECAL  STREPTOCOCCI  (L0CI0(/100ML) ) 

— 

1.  54 

2.  32 

0 

0 

FC/FS  RATIO 

0 

0.  03 

0 

<0.  01 

TABLE  D-3e 


9 

9 

9 

9 

» 

PARAMETER  NAME  (UNITS) 

STATION 

13 

6/  4/79 

'  STATION 
'  13 

;  6/  4/79 

'  STATION 
'  14 

•  6/  4/79 

STATION 

IS 

6/  4/79 

9 

9 

9 

9 

9 

» 

9 

9 

PHYSICAL  DATA 

9 

9 

9 

MISCELLANEOUS  DATA 

9 

9 

X— SECTION  LOC  (XFROM  R-8H  LK  UPST) 

40. 

'  40. 

'  SO. 

40. 

9 

SAMPLE  DEPTH  (METERS) 

1  0 

'  8.  0 

10 

1.  0 

9 

9 

FIELD  MEASUREMENTS 

9 

9 

MATER  TEMPERATURE  (DEG  C) 

28.  0 

'  23.  0 

'  17.  0 

28.  0 

9 

9 

SPEC  CONDUCTANCE.  FLD  (UMMO/CM  2SC ) 

136. 

'  149. 

'  226. 

130 

9 

9 

OXIDATION  REDUCTION  POTENTIAL  (MV) 

340 

370 

310 

9 

9 

DISSOLVED  OXYGEN.  ELECTRODE  (MC/L) 

10.  3 

'  6.  2 

’  7.  1 

9.  3 

9 

PH  (STD  UNITS) 

8.  SO 

'  7.  70 

;  8.  40 

e.  40 

9 

9 

LABORATORY  DATA 

9 

9 

COLOR  (PT-CO  UNITS) 

11. 

'  24. 

'  15. 

23. 

9 

9 

TURBIDITY,  HACH  TURBIDIMETER  (FTU) 

3.  80 

'  13.  00 

'  4.  10 

9.  60 

9 

9 

9 

TOTAL  FILTERABLE  RESIDUE  (MG/L) 

78. 

;  86. 

'  104. 

70. 

9 

9 

TOTAL  NONFILTERABLE  RESIDUE  (MO/L) 

<  10. 

;  io. 

'  <  10. 

<  10. 

9 

9 

CHEMICAL  DATA 

9 

9 

MINERALS  AND  METALS 

9 

9 

ALKALINITY.  TOTAL  (MO  CACU3/L) 

SS. 

'  38. 

'  44. 

48. 

9 

SULFATE.  TOTAL  (MO  S04/L) 

1. 

'  2. 

'  <  l. 

2. 

9 

9 

9 

SULFIDE.  TOTAL  (MO  S/L) 

<  0.  1 

;  <  o.  i 

'  C  0.  1 

<  0  1 

9 

9 

IRON.  DISSOLVED  (UG  FE/L) 

60 

'  <  so 

'  70 

100 

9' 

IRON.  TOTAL  (UC  FE/L) 

310 

'  lOOO 

'  170 

1040 

9 

MANGANESE.  DISSOLVED  (UO  HN/L) 

<  SO 

;  <  so 

;  <  so 

<  SO 

9 

9 

MANGANESE.  TOTAL  (UG  MN/L) 

<  50 

'  110 

'  <  so 

60 

9 

ZINC.  TOTAL  (UG  ZN/L) 

20 

'  <  10 

'  20 

30 

# 

9 

NUTRIENTS 

9 

9 

CARBON,  DISSOLVED  ORGANIC  (MG  C/L) 

3. 

'  4. 

'  <  4. 

3. 

9 

9 

CARBON.  TOTAL  ORGANIC  (MG  C/L) 

S. 

4. 

'  4. 

4. 

9 

9 

CARBON  DIOXIDE  (MG  C02/L) 

0.  3 

'  2.  3 

;  o.  4 

0.  4 

9 

9 

NITROGEN.  TOTAL  AMMONIA  (MG  N/L) 

0.  OS 

'  0.  10 

*  0.  04 

0.  06 

NITROGEN,  NITRATE+NI TRITE  (MG  N/L) 

0.  36 

'  0.  47 

'  0.  S3 

0.  42 

9 

NITROGEN.  TOTAL  INORGANIC  (MG  N/L) 

0.  41 

;  o.  s7 

•  O.  37 

0.  48 

9 

ORTHOPHOSPHATE.  DISSOLVED  (MG  P/L) 

0.  01 

'  0.  02 

'  0.  02 

0.  Oi 

9 

PHOSPHORUS.  TOTAL  (MG  P/L) 

0.  04 

'  0.  09 

;  o.  03 

0.  06 

9 

9 

9 

BIOLOGICAL  DATA 

9 

9 

BACTERIOLOGICAL  DATA 

9 

9 

FECAL  COL I FORM  (LOOIO( /100ML) ) 

0.  00 

9 

1.  94 

1.  00 

9 

9 

FECAL  STREPTOCOCCI  (L0010( / 100ML) ) 

0.  48 

'  — — 

'  1.  B2 

0.  90 

9 

9 

FC/F3  RATIO 

0.  33 

*  0.  S3 

1.  29 

9 

9 

D-16 


TABLE  D-3f 


PARAMETER  NAME  (UNITS) 


STATION 

15 

6/  4/79 

STATION 

16 

6/  4/79 

'  STATION 
'  17 

;  6/  4/79 

STATION 

6/1t/7* 

40. 

50. 

30 

30. 

6  0 

1  0 

;  1.0. 

1.  0 

26.  0 

26  0 

'  23  0 

26.  O 

135 

127. 

'  103. 

93. 

310 

— 

'  - 

8.  0 

6.  8 

7.  1 

7.  1 

7.  90 

7.  40 

;  7.  40 

7.  30 

30. 

50. 

'  48 

8. 

14.  00 

4  50 

'  13.00 

13.  00 

SO. 

76. 

;  72. 

79. 

10. 

<  io. 

;  <  io. 

13. 

53. 

54. 

'  47 

33. 

2. 

2. 

'  2. 

4. 

<  0  1 

<  0.  1 

;  <  o.  l 

<  0.  1 

<  50 

360 

'  440 

160 

1430 

1630 

'  1520 

980 

<  50 

<  50 

;  <  50 

<  50 

100 

<  50 

'  <  30 

60 

30 

20 

>  40 

<  10 

3. 

2. 

'  3. 

6. 

4. 

3. 

'  4 

6. 

I.  3 

4.  1 

;  3.  6 

2.  0 

0  04 

0.  08 

'  0.  07 

0.  04 

0.  53 

0.  70 

'  0.  68 

0.  23 

0.  57 

0.  78 

'  0.  73 

0.  27 

0.  02 

0.  06 

'  0  06 

0.  04 

0.  05 

0.  07 

'  0.  07 

0.  04 

2.  61 

'  2.  66 

O.  00 

1.  11 

'  1.  13 

3.  66 

— 

31.  30 

'  34.  90 

<0.  01 

PHYSICAL  DATA 

MISCELLANEOUS  DATA 

X -SECT ION  LOC  C/CFROM  R-BK  LK  UPST  > 
SAMPLE  DEPTH  (METERS) 

FIELD  MEASUREMENTS 

MATER  TEMPERATURE  (DEG  C) 

SPEC  CONDUCTANCE,  FLD  (UMHO/CM  250 
OXIDATION  REDUCTION  POTENTIAL  (MV) 

DISSOLVED  OXYGEN.  ELECTRODE  (MO/L) 
PH  (STD  UNITS) 

LABORATORY  DATA 

COLOR  (PT-CO  UNITS) 

TURBIDITY,  HACH  TURBIDIMETER  (FTU) 
TOTAL  FILTERABLE  RESIDUE  (MG/L) 

TOTAL  NONFILTERABLE  RESIDUE  (MO/L) 

CHEMICAL  DATA 

MINERALS  AND  METALS 

ALKALINITY,  TOTAL  (MG  CAC03/L) 
SULFATE,  TOTAL  (MG  S04/1.) 

SULFIDE,  TOTAL  (MG  S/L) 

IRON,  DISSOLVED  (UC  FE/L) 

IRON,  TOTAL  (UG  FE/L) 

MANGANESE.  DISSOLVED  (UG  MN/L) 

MANGANESE.  TOTAL  (UG  MN/L) 

ZINC.  TOTAL  (UC  ZN/L) 

NUTRIENTS 

CARBON,  DISSOLVED  ORGANIC  (MG  C/L) 
CARBON,  TOTAL  ORGANIC  (MO  C/L) 
CARBON  DIOXIDE  (MG  C02/L) 

NITROCEN,  TOTAL  AMMONIA  (MO  N/L> 
NITROCEN,  NITRATE+NI TRITE  (MG  N/L> 
NITROCEN.  TOTAL  INORGANIC  (MG  N/L > 

ORTHOPHOSPHATE,  DISSOLVED  (MG  P/L) 
PHOSPHORUS.  TOTAL  UY3  P/L) 

BIOLOGICAL  DATA 

BACTERIOLOGICAL  DATA 

FECAL  COLIFORM  (L0G10( / 100ML) ) 
FECAL  STREPTOCOCCI  (L0G10( /100ML ) ) 
FC/FS  RATIO 


TABLE  D-3g 


PHYSICAL  DATA 

MISCELLANEOUS  DATA 

X-SECTION  I.OC  (XFROM  R-BK  LK  UPST) 
SAMPLE  DEPTH  (MEIERS) 

FIELD  MEASUREMENTS 

WATER  TEMPERATURE  (DEG  C) 

SPEC  CONDUCTANCE.  FI.D  (UMHU/CM  290 
OXIDATION  REDUCTION  POTENTIAL  (MV) 

DISSOLVED  OXYGEN.  ELECTRODE  (MO/L) 
PH  (STD  UNITS) 

LABORATORY  DATA 

COLOR  (PT-CO  UNITS) 

TURBIDITY.  HACH  TURBIDIMETER  (FTU) 
TOTAL  FILTERABLE  RESIDUE  (MO/L) 

TOTAL  NONFILTERABLE  RESIDUE  (MO/L) 

CHEMICAL  DATA 

MINERALS  AND  METALS 

ALKALINITY.  TOTAL  (MG  CAC03/L) 
SULFATE.  TOTAL  (MG  S04/L) 

SULFIDE.  TOTAL  (MG  S/L) 

IRON.  DISSOLVED  (UO  FE/L) 

IRON.  TOTAL  (UG  FE/L) 

MANGANESE.  DISSOLVED  (UO  MN/L) 

MANGANESE.  TOTAL  (UG  MN/L) 

ZINC.  TOTAL  (UO  ZN/L) 

NUTRIENTS 

CARBON.  DISSOLVED  ORGANIC  (MO  C/L) 
CARBON.  TOTAL  ORGANIC  (MO  C/L) 
CARBON  DIOXIDE  (MG  C02/L) 

NITROGEN,  TOTAL  AMMONIA  (MO  N/L) 
NITROGEN.  NITRATE+NITR1TE  (MG  N/L) 
NITROGEN.  TOTAL  tNOROANIC  (MO  N/L) 

ORTHOPHOSPHATE.  DISSOLVED  (MO  P/L) 
PHOSPHORUS.  TOTAL  (MG  P/L) 

BIOLOGICAL  DATA 

BACTERIOLOGICAL  DATA 

FECAL  COL I FORM  (L0010(/100ML> ) 

FECAL  STREPTOCOCCI  (L0C10(/I00ML) ) 
FC/FS  RATIO 


STATION 

19 

6/  9/79 


B. 

19.  00 
96. 


33. 

4. 

<  0.  1 

120 
960 
<  90 


<0.  01 

0.  03 


0.  48 
3.  97 
<0.  01 


TABLE  D-4a 


•  •  LAKE  SEMINOLE  MATER  OUALIT*  MANAGEMENT  STUDY  •• 

CORPS  OP  ENGINEERS  I  CONTRACT  DACWOl -78-C-01 0  I  PHASE  lit  CYCLE  4  (7/I6-19/1W4J 

MATER  QUALITY  SAMPLING  RESULTS 

Grab  Samples 


• 

•  STATION 

• 

•  STATION 

• 

•  STATION 

• 

• 

PARAMETCR  NAME  (UNITSI 

•  01 

•  02 

«  03 

•  7/1 9/79 

• 

•  7/19/79 

• 

•  7/18/79 

a 

• 

PHYSICAL  DATA 
MISCELLANEOUS  OATA 


NUTRIENTS 

CARRCN.  DISSOLVED  ORGANIC  IMG  C/Ll 
CAPRON.  TOTAL  ORGANIC  (MG  C/Ll 
CARdON  DIOXIDE  (MG  C02/LI 

NITROGEN*  TOTAL  AMMONIA  (MG  M/Ll 
NITROGEN*  NITRATEEN1TRITE  (MG  N/Ll 
NITROGEN.  TOTAL  INORGANIC  (MG  N/L I 

ORTHOPHOSPHATE.  DISSOLVED  (MG  P/Ll 
PHOSPHORUS*  TOTAL  IMG  P/Ll 

BIOLOGICAL  OATA 

BACTERIOLOGICAL  DATA 

EECAL  COLIEORM  ( LOG  1 0( /l OOML 1 1 
EEC AL  STREPTOCOCCI  ( LOG I 0( /» OOML I I 
EC/FS  RATIO 


X -SECT  ION  LOC  ( XPROM  R-BK  LK  UPSTI 

SO. 

• 

• 

so. 

• 

t 

so. 

• 

• 

so. 

a 

• 

SAMPLE  DEPTH  (METERSI 

1  .0 

• 

1.0 

• 

f 

1.0 

1 

a 

1  .0 

a 

a 

FIELD  MEASUREMENTS 

MATER  TEMPERATURE  (DEG  C) 

27.5 

• 

• 

• 

28.0 

• 

• 

• 

27.  S 

a 

• 

• 

28.0 

a 

• 

a, 

SPEC  CONDUCTANCE*  ELD  (UMHO/CM  2 SC) 

60. 

t 

64. 

• 

67. 

• 

73. 

f 

OXIDATION  REDUCTION  POTENTIAL  (MV) 

— 

• 

• 

— 

• 

• 

— — 

• 

• 

— 

• 

a 

DISSOLVED  OXYGEN.  ELECTRODE  (M«/L) 

7.3 

• 

7.0 

• 

S.I 

• 

7.3 

2 

PH  (STO  UNITSI 

7.30 

• 

■ 

7.00 

• 

■ 

7.  10 

• 

a 

7.  10 

• 

a 

LABORATORY  OATA 

COLOR  (PT-CO  UNITSI 

32. 

e 

• 

• 

38. 

• 

• 

• 

45. 

a 

• 

a 

70. 

a 

a 

i 

TURRI CITY .  HACH  TURBIOt METER  (ETUI 

7.00 

• 

8.50 

• 

9.  HO 

a 

12.00 

a 

a 

a 

TOTAL  filterable  RESIDUE  (MG/L) 

61  . 

• 

• 

60. 

e 

a 

56. 

a 

a 

68. 

TOTAL  NONEILTCRAOLE  REStOUE  (MG/L) 

10. 

• 

• 

11. 

t 

• 

1  1. 

a 

a 

27. 

a 

a 

CHEMICAL  OATA 

MINERALS  AND  METALS 

ALKALINITY.  TOTAL  (MG  CAC03/L) 

16. 

• 

• 

• 

• 

« 

17. 

• 

• 

• 

a 

a 

20. 

a 

a 

a 

a 

a 

23. 

a 

4 

4 

4 

a 

SULFATE.  TOTAL  (MG  S04/L) 

5. 

• 

5. 

• 

4. 

• 

11. 

SULFIDE.  TOTAL  (MG  S/L) 

<  0*1 

a 

• 

<  0.1 

• 

• 

<  0.1 

a 

a 

<0.1 

4 

a 

IRCN.  DISSOLVED  (UG  FE/L 1 

60 

a 

60 

a 

too 

a 

100 

a 

IPCN.  TOTAL  (UG  FE/L I 

650 

• 

730 

• 

1030 

a 

ISRO 

a 

MANGANESE.  DISSOLVEO  (UG  NN/L) 

<  50 

• 

a 

<  50 

• 

<  50 

a 

a 

60 

a 

a 

manganese,  total  (ug  mn/l) 

60 

• 

50 

• 

60 

a 

ISO 

a 

ZINC.  TOTAL  (UC  ZN/L) 

20 

• 

* 

20 

• 

• 

40 

a 

a 

20 

a 

a 

<O.Ot 

0.04 


<0.01 

0.04 


<0.00 

1.89 

<0.01 


STATION  • 
04  • 

t/io/to  • 
* 


<0.01 

0.  06 


TABLE  D-4b 


PARAMETER  NAME  (UNITS) 

STATION 

05 

7/1 8/79 

station 

06 

7/18/79 

ST  AT  ION 
07 

7/18/79 

■ 

0 

• 

• 

• 

STATION 

07 

7/18/79 

PHYSICAL  OAT A 

• 

• 

MISCELLANEOUS  DATA 

0 

X-SECTION  LOC  (XFROM  R-BK  LK  UPST) 

50. 

SO. 

4  0. 

• 

60. 

SAMPLE  DEPTH  (METERS) 

t  .0 

1.0 

1.0 

• 

6.0 

PI ELD  MEASUREMENTS 

0 

mater  Temperature  ( deg  c) 

2B.0 

27.0 

26.0 

• 

26.0 

SPEC  CONDUCTANCE.  FLD  (UMHO/CM  2 sc ) 

77. 

77. 

80. 

• 

83. 

OXIDATION  REDUCTION  POTENTIAL  (MV) 

— 

— 

350 

■ 

360 

DISSOLVED  OXYGEN.  ELECTROOE  (MG/L) 

7.9 

7.9 

7.4 

# 

7.4 

PH  (STD  UNITS) 

7.20 

7.10 

7.30 

• 

7.20 

LABORATORY  DATA 

• 

COLOR  (PT-CO  UNITS) 

70. 

65. 

65. 

0 

65. 

TURBIDITY.  HACH  TURDIDI METER  (FTU) 

19.00 

13.00 

12.00 

• 

13.00 

TOTAL  FILTERABLE  RESIDUE  (MG/L) 

76. 

72. 

78. 

• 

73. 

TOTAL  NONFILTERABLE  RESIDUE  (MG/L) 

29. 

12. 

10. 

• 

11. 

CHEMICAL  DATA 

• 

MINERALS  AND  METALS 

0 

ALKALINITY.  TOTAL  (MG  CACD3/L ) 

19. 

21. 

23. 

• 

22. 

SULFATE,  TOTAL  (MG  S04/L ) 

8. 

6. 

6. 

• 

6. 

SULFIDE.  TOTAL  (MG  S/L I 

<  0.1 

<  0.1 

<  0.1 

• 

<  0.1 

IRON.  DISSOLVED  (UG  FE/L1 

1  00 

180 

120 

• 

110 

IRON.  TOTAL  (UG  FF/L) 

181  0 

I3B0 

870 

• 

1350 

MANGANESE.  DISSOLVED  (UG  MN/L I 

<  50 

<  50 

<  50 

• 

<  50 

MANGANESE.  TO i AL  (UG  MN/L) 

1*0 

too 

<  50 

0 

<  50 

ZINC.  TOTAL  (UG  ZN/L ) 

20 

10 

30 

0 

30 

NUTRIENTS 

0 

CARBON.  DISSOLVED  ORGANIC  (MG  C/L) 

6m 

A. 

0 

5. 

CARBON.  TOTAL  ORGANIC  (MG  C/L) 

a* 

9. 

8. 

0 

CARBCN  DIOXIDE  IMG  CQ2/L) 

2.2 

3.2 

2.2 

0 

2.6 

NITROGEN.  TOTAL  AMMONIA  (MG  N/L) 

0.06 

0.04 

0.06 

0 

0.05 

NITROGEN.  NITRATE4N ITRITE  (MG  N/L) 

0.26 

0.36 

0.26 

0 

0.26 

NITROGEN.  TOTAL  INORGANIC  IMG  N/L) 

0.32 

0.40 

0.32 

0 

0.31 

ORTHOPHOSPHATE.  DISSOLVED  (MG  P/Ll 

<0.01 

o.ot 

<0.01 

0 

<0.01 

PHOSPHORUS.  TOTAL  (MG  P/L) 

0.  06 

0.06 

0.05 

0 

0.05 

BIOLOGICAL  DATA 

0 

BACTERIOLOGICAL  OAT A 

0 

FECAL  COLIFORM  (LOG IOI/IOOML ) ) 

<0.00 

<0.00 

0.70 

0 

FECAL  STREPTOCOCCI  (LOG 1 0 ( /I  00 ML ) ) 

2.46 

1  .85 

1.41 

0 

— 

FC/ES  RATIO 

<0.01 

<0.01 

0.  19 

0 

-- 

TABLE  D-4c 


PARAMETER  NAME  (UNITS) 

STATION 

OS 

7/1  7/79 

STATION 

09 

7/17/79 

ST AT ICN 

09 

7/17/79 

, 

•  STATION 

•  10 

•  7/17/79 

, 

PHYSICAL  DATA 

MISCELLANEOUS  DATA 

X— SECT  ION  LOC  (  XFROM  R-OK  LK  UPST) 

SO. 

SO. 

fl 

SAMPLE  DEPTH  ( METER S) 

1.0 

1.0 

FIELD  MEASUREMENTS 

■ 

MATER  TEMPT RATURC  (DEG  C) 

26.0 

28.0 

1 

•  28.0 

SPEC  CONDUCTANCE.  FLO  (UMHO/CM  ESC) 

88* 

80. 

•  80. 

OXIDATION  REDUCTION  POTENTIAL  (MV) 

410 

370 

•  370 

DISSOLVED  OXYGEN.  ELECTRODE  ( MG/L) 

6.3 

7.3 

■ 

PH  (STO  UNITS) 

7.40 

7.60 

7.20 

8.20 

laboratory  DATA 

COLOR  (PT-CO  UNITS) 

95. 

95. 

110. 

80. 

TURBIDITY.  HACH  TURBIDIMETER  (FTU) 

13.00 

12.00 

15.00 

12.00 

TOTAL  FILTERABLE  RESIDUE  (MG/L) 

73. 

64. 

69. 

62. 

TOTAL  NONFILTER  ABLE  RESIDUE  (MG/L) 

9. 

13. 

13. 

14. 

CHEMICAL  DATA 

MINERALS  AND  METALS 

ALKALINITY.  TOTAL  (MG  CAC03/L) 

<  26. 

23. 

24. 

24. 

SULFATE,  TOTAL  (MG  SOA/L) 

6* 

7. 

7. 

7. 

SULFIDE.  TOTAL  (MG  S/L) 

A 

O 

• 

<  0.1 

<  0.1 

<  0.1 

I PON,  DISSOLVED  (UG  FE/L) 

100 

100 

100 

60 

IRCN,  TOTAL  (UG  FE/L) 

350 

aso 

930 

800 

MANGANESE.  DISSOLVED  (UG  MN/L ) 

<  50 

<  50 

<  50 

<  50 

MANGANESE.  TOT..L  ( UG  MN/L) 

BO 

120 

160 

1  to 

ZINC.  TOTAL  (UG  ZN/L) 

30 

40 

20 

20 

NUTRIENTS 

CARBON.  DISSOLVED  ORGANIC  (MG  C/L) 

6* 

7. 

5. 

4. 

CARBON,  TOTAL  ORGANIC  (MG  C/L) 

8. 

7. 

6. 

5. 

CARDOK  OIOXtOE  (MG  CO?/L) 

2.1 

1.1 

2.9 

0.3 

NITROGEN.  TOTAL  AMMONIA  (MS  N/L) 

<0.02 

0.02 

0.  04 

0.02 

NITROGFN.  NITRATE +N1 TRITE  (MS  N/L) 

0.21 

0.17 

0.  18 

0.  09 

NITROGEN.  TOTAL  INORGANIC  (MS  N/L) 

<0.23 

0.19 

0.22 

0.  II 

ORTHOPHOSPHATE.  DISSOLVED  (MG  P/L) 

0.01 

<0.01 

0.02 

<0.01 

PHOSPHORUS,  TOTAL  (MG  P/L) 

0.05 

0.04 

J.OS 

0.04 

C  TLOGIC4L  OATA 

BACTERIOLOGICAL  DATA 

FECAL  COLIFOPM  ( LUG  1 0 ( /I OOML ) ) 

1.04 

0.00 

<0.00 

FECAL  STREPTOCOCCI  (LOG  1 0 ( /! 00  ML ) ) 

1.65 

1.53 

—  — 

1.53 

rr/FS  RATIO 

0.24 

0.03 

-- 

<0.03 

TABLE  D-4d 


• 

• 

• 

• 

• 

PARAMETER  NAME  (UNITS!  • 

STAT ION 

10 

7/1 7/79 

STATION 

11 

7/17/79 

STATION 

1  I 

7/1 7/79 

•  STATION 

•  12 

•  7/18/79 

• 

• 

PHYSICAL  DATA  • 

• 

MISCELLANEOUS  DATA  • 

• 

X— SECTION  LOC  (XFROM  R-BK  LK  UPSTI  • 

AO. 

60. 

60. 

•  50# 

• 

SAMPLE  OEPTH  (METERS)  • 

5.0 

1.0 

5.0 

•  1.6 

9 

YIELD  MEASUREMENTS  • 

• 

WATER  TEMPERATURE  I OEG  Cl  • 

28.  0 

29.0 

28.0 

■  30.0 

• 

SPEC  CONDUCTANCE.  FLD  ( UMHO/CM  25C)  • 

no. 

83. 

90. 

*  66* 

OXIDATION  REDUCTION  POTENTIAL  ( MVI  • 

390 

400 

380 

• 

DISSOLVED  OXYGEN.  ELECTRODE  (MG/LI  • 

6.2 

7.1 

4.2 

•  8.3 

• 

PH  (STD  UNITS)  • 

7.30 

7.60 

7.  SO 

•  7.30 

• 

LABORATORY  DATA  • 

• 

COLOR  (PT-CO  UNITS)  • 

too. 

75. 

75. 

9  IS* 

9 

TURBIDITY.  HACH  TURBIOI METER  IFTU)  • 

15.  00 

1 1.00 

11.00 

9  1*60 

• 

TOTAL  FILTERABLE  RESIDUE  CMG/L )  • 

60. 

66. 

75. 

•  71  . 

9 

TOTAL  NONFILTERABLE  RESIDUE  ( MG/LI  • 

IS. 

10. 

17. 

•  2. 

f 

CHEMICAL  DATA  • 

1 

minerals  and  metals  • 

• 

ALKALINITY.  TOTAL  IMG  CACD3/L)  • 

26. 

27. 

29. 

*  34. 

• 

SULFATC.  TOTAL  (MG  SOA/L)  • 

T. 

5. 

•  <  1. 

• 

SULFIDE.  TOTAL  (MG  S/Ll  • 

<  O.t 

<  0.1 

<  0.1 

•  <  0.1 

• 

IRON,  DISSOLVED  (UG  FE/L )  • 

60 

80 

no 

•  <  50 

9 

IRON.  TOTAL  (UG  FE/L)  • 

910 

800 

650 

•  120 

9 

MANGANESE.  DISSOLVED  ( UG  MN/L)  • 

<  50 

<  50 

<  50 

*  <  50 

• 

MANGANESE.  TOTAL  (UG  MN/L)  ' 

140 

90 

130 

•  <  50 

1 

ZINC.  TOTAL  (UG  ZN/LI  • 

20 

20 

30 

•  3P 

9 

NUTRIENTS  • 

• 

CAROCK.  DISSOLVED  ORGANIC  (MG  C/L)  ■ 

5. 

5. 

5. 

*  6. 

• 

CAROON.  TOTAL  ORGANIC  (MG  C/Ll  • 

6  . 

*  6. 

1 

CARBON  DIOXIDE  (MG  C02/L >  • 

2.4 

1.3 

1  .7 

•  3.1 

• 

NITROGEN*  TOTAL  AMMONIA  (MG  N/L)  * 

0.02 

0.02 

0.02 

•  0.05 

• 

NITROGEN.  NITRATEANI TRITE  (MG  N/L)  • 

0.  20 

0.10 

0.  19 

•  0.02 

9 

NITROGEN.  TOTAL  INORGANIC  (MG  N/L)  • 

0.22 

0.12 

0.21 

•  0.07 

9 

ORTHOPHOSPHATE.  DISSOLVFO  (MG  P/L)  • 

<0.01 

0.01 

0.01 

•  <0.0t 

PHOSPHORUS.  TOTAL  (MG  P/L)  • 

0.04 

0.04 

0.04 

•  0.02 

1 

BIOLOGICAL  DATA  • 

9 

BACTERIOLOGICAL  OATA  • 

9 

FECAL  COL (FORM  (LOG I0( /100WL 1 )  • 

mw 

<0.00 

MM 

*  <0.48 

9 

FECAL  STREPTOCOCCI  (LOG I 0( / 1 OOML ) )  • 

—  — 

0.48 

•  — 

•  0.90 

9 

FC/FS  RAT  10  • 

<0.33 

•  <0.43 

TABLE  D-4e 


PARAMETER  NAME  (UNITS)  • 

STATION 

13 

7/16/79 

STATION 

13 

7/16/79 

STATION 

14 

7/16/79 

ST AT  ION 
15 

7/16/79 

PHYSICAL  DATA  • 

MISCELLANEOUS  DATA  • 

X— SECT  ION  LOC  1 XFROM  R-BK  LK  UPST)  • 

30. 

30. 

SO. 

60. 

SAMPLE  DEPTH  (METERS)  • 

1.0 

a.  o 

1  .0 

k  *0 

FIELD  MEASUREMENTS  • 

MATER  TEMPERATURE  (DEC  C)  • 

31 .0 

27.0 

29.0 

30.0 

SPFC  CONDUCTANCE.  FLD  (UMHO/CM  ESC ) • 

136. 

146. 

1B4. 

126. 

OXIDATION  REDUCTION  POTENTIAL  (MV)  • 

340 

360 

— 

369 

DISSOLVED  OXYGEN.  ELECTRODE  (MG/L)  • 

9.2 

5.2 

9.2 

12.3 

PH  (STD  UNITS)  • 

8.  SO 

7.50 

B.  00 

0.70 

LABORATORY  DATA  • 

COLOR  (PT— CO  UNITS)  • 

20. 

35. 

23. 

28. 

TURD! 01  TV .  HACH  TURBIDIMETER  (FTU)  • 

9.  10 

17.00 

5.00 

8.50 

TOTAL  FILTERADLE  RESIDUE  (MQ/L  )  • 

|0I  . 

99. 

119. 

92. 

TOTAL  NONFILTER ABLE  RESIDUE  ( MC/L)  • 

S. 

24. 

5. 

9. 

CHEMICAL  DATA  • 

MINERALS  AND  METALS  • 

ALKALINITY.  TOTAL  ( MC  CAC03/L)  • 

59. 

55. 

81. 

50. 

SULFATE.  TOTAL  (MG  SOA/L)  • 

2. 

2. 

2. 

3. 

SULFIDE.  TOTAL  (MG  S/Ll  • 

A 

O 

• 

MM 

<0.1 

<  0.1 

<  0.1 

IRON.  DISSOLVED  (UG  FE/L I  • 

60 

90 

90 

60 

IRON.  TOTAL  (UG  FE/L)  • 

390 

t620 

250 

400 

MANGANESE.  DISSOLVED  (UG  MN/L)  • 

<  SO 

90 

<  50 

<  50 

MANGANESE.  TOTAL  ( UG  MN/L)  • 

<  so 

260 

<  50 

60 

ZINC.  TOTAL  (UG  ZN/L I  * 

30 

40 

30 

30 

NUTRIENTS  • 

CARBON.  DISSOLVED  ORGANIC  IMS  C/L)  • 

5. 

4« 

6. 

4. 

CARBON.  TOTAL  ORGANIC  (MS  C/L)  • 

6. 

5. 

y  • 

7. 

CARBON  OIOXIOE  (MG  C02/L)  • 

0.3 

3.3 

1  .5 

0.2 

NITROGEN.  TOTAL  AMMONIA  (MG  N/L )  * 

0.03 

0.06 

0.06 

<0.  02 

NITRCGFN,  N  ITRA.TC4N  ITR  ITE  (MG  N/L )  • 

0.20 

0.57 

0.  37 

0.  35 

NITROGEN.  TOTAL  INOPGANIC  (MG  N/L)  ' 

0.23 

0*62 

0.43 

<0.  37 

ORTHOPHOSPHATE.  DIS50LVE0  (MG  P/L)  * 

<0.  01 

0.03 

<0.01 

<0.01 

PHOSPHORUS.  TOTAL  (MG  P/L)  8 

0.  03 

0.07 

0.02 

0.07 

BIOLOGICAL  DATA  • 

BACTERIOLOGICAL  DATA  * 

FECAL  COLIFORM  (LOG  1 01 /I OOML 1 1  * 

0.  00 

— 

0.90 

0.60 

FECAL  STREPTOCOCCI  I LOCI  0 ( / 1 00  ML) )  • 

0*  4  fl 

-  “ 

I. SB 

0.74 

FC/FS  RATIO  • 

0.33 

0.21 

0.A7 

-- 

TABLE  D-4f 


PARAMETER  NAME  (UNITS) 

STAT ION 

IS 

7/16/79 

STATION 

16 

7/16/79 

STATION 

1  7 

7/16/79 

STATION 

18 

7/1 7/79 

PHYSICAL  DATA 

MISCELLANEOUS  DATA 

X— SECT 1 ON  LOC  ( XFROM  R-BK  LK  UPSTI 

60. 

5. 

5. 

50. 

SAMPLE  DEPTH  (METERS) 

3.0 

1.0 

1  .0 

)  .0 

FIELD  MEASUREMENTS 

MATER  TEMPERATURE  (DEG  C) 

28.5 

27.5 

27.0 

28.5 

SPEC  CONDUCTANCE.  ELD  (UMHO/CM  25C) 

126. 

II*. 

106. 

113. 

OXIDATION  REDUCTION  POTFNTIAL  (MV) 

330 

**• 

DISSOLVED  OXYGEN.  ELECT ROOE  (MG/L) 

8.B 

6*0 

6. ft 

6  #8 

PM  (STO  UNITS) 

8.30 

7.60 

7.20 

* 

7.50 

LAOORATORY  OAT A 

COLOR  (PT-CD  UNITS) 

33. 

45. 

55. 

65. 

TUROIDITY.  HACH  TUPBIDIMETrR  (ETU) 

9.  00 

9.20 

9.60 

9.40 

TOTAL  EILTERAOLE  RESIDUE  IMG/Ll 

136. 

86* 

89. 

81. 

TOTAL  NONF  tLTER  ABLE  RESIDUE  ( MG/L) 

10. 

7. 

10. 

12. 

CHEMICAL  DATA 

MINERALS  AND  METALS 

ALKALINITY.  TOTAL  (MG  CAC03/L  ) 

*6. 

*2. 

37. 

41. 

SULFATE.  TOTAL  (MG  SOA/L) 

3. 

3. 

3. 

5* 

SULFIDE.  TOTAL  (MG  S/L  ) 

<  0.1 

<  0.1 

<  0.1 

• 

o 

V 

IRON,  DISSOLVED  (UG  FE/L) 

80 

no 

260 

TO 

IRON.  TOTAL  (UG  FE/L) 

7*0 

810 

12  00 

I02C 

MANGANESE.  DISSOLVED  (UG  MN/L I 

<  50 

<  SO 

<  50 

<  50 

MANGANESF.  TOTAL  (UG  MN/L) 

80 

60 

too 

120 

ZINC.  TOTAL  (UG  ZN/L ) 

*0 

*0 

50 

20 

NUTRIENTS 

CARBON,  DISSOLVED  ORGANIC  (MG  C/L) 

4. 

s. 

5. 

5. 

CARBON.  TOTAL  ORGANIC  (MG  C/L) 

6. 

6. 

6. 

7. 

CARBON  DIOXIDE  (MG  C02/L) 

0.4 

2.0 

«.* 

2.4 

NITROGEN.  TOTAL  AMMONIA  (MG  N/L ) 

0.0? 

0.03 

<0.02 

»  • 

0.02 

NITROGEN,  NITPATEEN ITP ITE  (MG  N/L) 

0*  53 

0.52 

o.*n 

0.22 

NITROGEN.  TOTAL  INORGANIC  (MG  N/L) 

0.55 

0.55 

<0.50 

0.24 

ORTHOPHOSPHATE,  OI SSOLVEO  (MG  P/L) 

0.  01 

0.03 

0.03 

<0.01 

PHOSPHORUS.  TOTAL  ( MG  P/L) 

0.  06 

0.06 

0.05 

0.04 

BIOLOGICAL  DATA 

BACTERIOLOGICAL  DATA 

TCCAL  COLIFQRM  (LOGIOt /lOOML)  > 
EFCAL  STREPTOCOCCI  I LOG I  0 ( / I  00  ML I ) 
FC/FS  RATIO 


I  .05 
1.0* 
a.  ts 


2.  10 
1.89 
I  .02 


0.*R 

3.32 

<0.01 


TABLE  D-4g 


•  STATION 

PARAMETER  NAME  (UNITS)  •  19 

•  7/17/79 


PHYSICAL  DATA  •  • 

•  • 

MISCELLANEOUS  DATA  •  • 

X- SECTION  LOC  (XFPOM  R-BK  LX  UPST)  •  50.  • 

SAMPLE  DEPTH  (METERS)  •  t.O  • 

•  « 

FIELD  MEASUREMENTS  •  * 

WATER  TEMPF  nATURE  (DEG  C)  •  28.5  1 

SPrC  CONDUCTANCE,  FLO  (UMHO/CM  25C)»  112.  • 

OXIDATION  REDUCTION  POTENTIAL  (MV)  •  --  « 

,  , 

DISSOLVED  OXYGEN.  ELECT  RODE  (MG/L)  •  6.6  • 

PH  (STD  UNITS)  •  7.30  « 

•  , 

LABORATORY  OATA  •  < 

•  • 

COLOR  (PT-CO  UNITS)  •  65.  • 

TURDIOITY,  MACH  TURBIDIMETER  IFTU)  •  9.60  • 

TOTAL  riLTFRAOLE  RESIDUE  (MG/L)  •  82.  1 

,  • 

TOTAL  NONFILTFRAQLE  RESIDUE  (MG/L)  •  !2.  • 

■  « 

CHEMICAL  DATA  •  • 

•  t 

MINERALS  AND  METALS  *  * 

•  , 

ALKALINITY,  TOTAL  IMG  CAC03/L)  •  *0.  « 

SULFATE.  TOTAL  (MG  SOA/LI  '  5.  • 

SULFIDE.  TOTAL  (MG  S/L )  ‘  <0.1  • 

•  i 

IRON.  DISSOLVED  (UG  Fr/L)  •  60  < 

IRON.  TOTAL  (UG  FE/L)  •  920  • 

MANGANESE,  DISSOLVED  ( UG  MN/L)  •  <  50  < 

,  i 

MANGANESE.  TOTAL  (UG  MN/L)  •  110  « 

ZINC.  TOTAL  (UG  ZN/L)  •  30  1 

,  ( 

NUTniFNTS  •  ■ 

,  , 

CARflON.  DISSOLVED  ORGANIC  (MG  C/L)  •  5.  • 

CARBON ,  TOTAL  ORGANIC  (MG  C/L)  •  5.  • 

CARBON  DIOXIDE  (MG  C02/L)  •  3.7  1 

,  < 

NITPOGFN,  TOTAL  AMMONIA  (MG  N/L)  •  0.05  ( 

NITROGEN,  NI TRATE*NI TR I TE  (MG  N/L)  •  0.22  « 

NITROGEN,  TOTAL  INORGANIC  (MG  N/L)  •  0.27  • 

,  • 

ORTHO PHD SPHATE,  DISSOLVED  (MG  P/L)  »  0.01  • 

PHOSPHORUS,  TOTAL  (MG  P/L)  •  0.05  ( 

»  , 

BIOLOGICAL  DATA  •  * 

BACTERIOLOGICAL  DATA  •  * 

»  1 

FECAL  COLIFORM  (LOG  1 0( /I OOML) )  •  1.11  • 

TCCAL  STREPTOCOCCI  ( LOG I  0 ( / I  00  ML ) )  •  3.A6  • 

FC/FS  RATIO  •  <0.01  • 


D-25 


TABLE  D-5a 


**  LAKE  STM  INOLE  <»TCI?  DUAL  ITY  MtlttuFMCNT  STUDY  «« 

CliflpS  OF  ENGINEERS  (CONTRACT  DACWOi  — T3-C-0  1  0  I  )  PHASE  II,  CYCLE  5  (  8/  1  3—  16/  I  079) 


SAMPLING  RESULTS 

Samples 

« 

STATION  •  STATION 

01  •  02 
8/15/79  •  0/15/79 

* 

STAT ION 
03 

Q/l 5/79 

STAT ION 

04 

8/15/79 

— 

SO. 

50. 

50. 

50* 

1.0 

1.0 

1  .0 

1.0 

28.9 

28.0 

28*0 

29  •  C 

61. 

73. 

74. 

64  • 

’ 

— 

— 

7.8 

7.3 

7.8 

7.  8 

r.  00 

7.30 

7.  30 

8.  10 

24. 

22. 

22. 

26* 

3.80 

4.30 

4. 50 

3.90 

47. 

47. 

42. 

45. 

4. 

6. 

<  2. 

4. 

17. 

18. 

22. 

12. 

4. 

4» 

4* 

4. 

4. 

4. 

s. 

5. 

<  0.1 

<  0.1 

<  0.1 

<  0.1 

3.7 

4.1 

4.2 

3.8 

26.0 

29.0 

31  .0 

34.0 

80 

70 

90 

150 

540 

62  0 

5  60 

600 

1 .5 

1.6 

1  .5 

I  .4 

<  50 

<  50 

<  50 

<  50 

70 

80 

60 

60 

1.9 

2.0 

1  .9 

2.0 

3.90 

5.00 

5.  CO 

5.80 

40 

40 

20 

100 

4. 

4. 

4. 

5. 

5. 

5. 

5* 

3.1 

1.7 

2.2 

0,  2 

0.03 

0.05 

0.05 

0.02 

0.95 

0  .08 

0.  Od 

0.09 

0.13 

0.13 

0.  13 

0.  1 1 

0.5 

0.  5 

0.5 

0.7 

0.5 

0.5 

0.5 

0.7 

0.6 

0.6 

0.6 

0.8 

<0.01 

<0.01 

<0.01 

<0.  01 

0.02 

0  .02 

0.  02 

0.05 

1.04 

I  .1  1 

1.00 

1*08 

1.70 

1  .73 

1.  SI 

1.48 

0.18 

0.15 

0.  31 

0*4  0 

PARAMETER  NAME  (UNITS) 


PHYSICAL  DATA 

MISCELLANEOUS  DATA 

X-SECTION  LCC  (XFPOM  R-3K  LK  UPST) 
SAMPLE  DEPTH  ( METER  S) 

FIELD  MEASUREMENTS 

<ATER  TCMPERA  TURE  ( DEG  C) 

SPEC  CCNDLCT  ANCE ,  FLO  IUMHO/C.M  250 
OXIDATION  REDUCTION  POTENTIAL  (MV) 

dissolved  oxyg:n,  electrode  (mg/l) 

PH  (STD  UMTS) 

LABOR AT ORY  DATA 
COLOR  ("T-CO  UNITS) 

TLRCICITY  «  HACH  T'JPO  10 1  METER  (  FTU  I 
total  filteraole  RESIOUE  1MG/L) 

total  N JNFILTERAOLE  RESIOUE  (MG/L) 

CHEMICAL  DATA 

MINERALS  AND  METALS 

ALKALINITY,  total  (NG  CAC03/L> 
chloride  (mg  cl/o 
sulfate,  total  (MG  SCA/L) 

SULF ICC,  TOTAL  (MG  S/L ) 

CALCIUM.  TOTAL  (MG  CA/L) 

HARDNESS,  TOTAL  (MG  CAC03/L ) 

IRON.  DISSOLVED  ( UG  FE/L) 

IPOS.  TOTAL  (UG  FE/l) 

MAGNESIUM,  TOTAL  (MG  MG/L) 

MANGAHESF.  0IS3CLVE0  ( UG  MN/L ) 
MANGANESE.  TOTAL  (UG  MN/L) 
POTASSIUM,  TOTAL  (MG  K/L) 

SODIUM.  TOTAL  (MS  NA/L) 

ZINC.  TOTAL  (UG  ZN/L) 

NUTRIENTS 

C AR2CN,  DISSOLVED  ORGANIC  (MG  C/L ) 
CAP DON,  TOTAL  ORGANIC  (MG  C/L) 
CAPDON  DIOXIDE  (MG  C02/L ) 

nitfcgcn.  total  ammcnia  (mg  n/d 

NITRCCEN,  NITRATC  +  NITRITE  (.MG  N/L  > 
NITROCCN.  TOTAL  INORGANIC  (MG  N/L) 

N  IT  FOG  ON,  TOTAL  K JELDAHL  (  MG  N/L) 
NITROGEN.  TOTAL  OPGANIC  (MG  N/L) 
NITROGEN.  TOTAL  ( NG  N/L) 

ORTHCFHOSPHATC.  OISSCLVED  (MG  P/L) 
PHCSPMORUS.  TOTAL  (MG  P/L ) 

BIOLOGICAL  DATA 

6  ACT  ER IOLCG ( CAL  OATA 

FECAL  COLIFDRM  (LOG l 0 ( / l OOMl ) ) 

FFCAL  STREPTOCOCCI  (LOG! 31 / I 33ML > > 
FC/FS  RATIO 


D-26 


TABLE  D-5u 


PARAMETER  NAME  (UNITS) 


9 

•  STATION 

t 

• 

STATION 

• 

• 

« 

STATION  ' 

•  os 

• 

06 

• 

07  • 

•  fl/15/79  • 

•  i 

a/is/r?  • 

• 

«/| 4/79  • 

• 

PHYSICAL  DATA 
MISCELLANEOUS  DATA 

5l«l.cJ,^f,V2c.<5FacM  R“B*  *-K  upST> 

SAMPLE  DEPTH  (MCTErtS) 

FIFLO  MEASUREMENTS 

aATER  TEMPERATURE  (DEG  C) 

5??£.S9NOUCTanCE>  fld  (UMHC/CM  2SC) 
OX  I  CAT  I CN  REDUCTION  POTENTIAL  (MV) 

pJS(1SoeuNi?s)EN*  ELECTR0DE  tMG^) 

LAOORATORY  DATA 
CCLCR  tPT-CO  UNITS) 

Io29.,CiTV*  «ACh  TJRDIDIMETER  (FTU) 
TOTAL  FILTCRAQLE  RESIDUE  ( MG/L ) 

TOTAL  NONF 1 LT ER ABLE  RESIDUE  (MG/L) 

CHEMICAL  DATA 


50. 

1.0 


20.0 

09. 


6.4 

a.  )o 


49. 

6.50 

65. 


SO. 

1.0 


20.0 

34. 


7.  0 
7.90 


34. 

4.50 

59. 


SO. 

I  .0 


29.5 

96. 

480 

7.6 

7.40 


36. 
5.  00 
0  0. 


ST  AT  ION 
07 

8/14/79 


SO. 

5.0 


27.5 

103. 

SOO 

5.3 

7.50 


36. 

4.00 

70. 


9. 


MINERALS  AND  PETALS 

ALKALINITY,  TOTAL  (MG  CAC03/L) 
CHLURIOE  (MS  CL/L) 

SULFATE,  TOTAL  ( :1G  S04/L) 


SULFIDE,  TOTAL  (MG  S/L ) 
CALCIUM.  TOTAL  (MG  CA/L) 
HARDNESS,  TOTAL  (MG  CAC03/L) 


I  F*  C  K  ,  DISSOLVED  (UG  FE/L) 

I  SC  A.  TOTAL  (UG  FF/L) 
MAGNESIUM.  TOTAL  (MG  MG/L ) 


MANGA NC ST . 
MANGA  Mr  SC  . 
RCTASJIUM. 


DISSOLVED  (UG  MN/L) 
TOTAL  (UG  MN/L) 
TOTAL  (MG  K/L) 


SCO  I U V ,  TOTAL  (MG  NA/L ) 
Z(NC,  TOTAL  (UG  ZN/L) 


NUTRIENTS 


CARRCN.  O  IS SOL  VF D  ORGANIC  (  MG  C/L) 
CARBON.  TOTAL  ORGANIC  (MG  C/L) 
CAPOCN  DIOXIDE  (MG  C02/L) 


NIT'-OCFN, 

NITROGEN, 

NITPCGEN. 


TOTAL  AMMONIA  (MG  N/L) 

N (TRATEAN  ITR  ITE  (MG  N/L] 
TOTAL  INORGANIC  (MG  N/L  ] 


NITROGEN.  TOTAL  KJELDANL  (MG  N/L) 

nitrogen,  total  organic  (mg  n/l) 

NITr.CGF.N,  TOTAL  I  MG  N/L) 


ORThOPiOSPHATE.  DISSOLVED  (MG  P/L) 
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0.6 

2.3 

0 

2*1 
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0.02 

0.  I  0 

• 
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1 .5 
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5. 

6. 

6. 

0 

7. 

CAR0CN  DIOXIDE  (MG  C02/L)  • 

3  .0 
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0.05 
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6.1 

7.2 

• 

6.5 

6.7 

PH  ISTO  UNITS)  • 

• 

8.  10 

a. is 

• 

• 

7.  60 

7.60 

•i 

li 

LABORATORY  OATA  • 

f 

• 

• 

•i 

,j 

COLOR  (PT-CO  UNITS)  • 

32. 

23. 

• 

20. 

41  . 

TLRfHOITY.  HACH  TURB 10 1  METER  (FTU)  • 
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90 

120 

• 

130 

90 

1 PON.  TOTAL  IUG  FE/LI  * 

440 

S30 

• 

460 

690 

MAGNESIUM.  TOTAL  IMG  MG/L)  * 

. 

1.7 

1.3 

• 

• 

1  .2 

1  .9 

MANGANESE.  DISSOLVED  JUG  MN/L )  ' 

<  50 

<  50 

• 

<  50 

<  SO 

MANGANESE.  TOTAL  IUG  MN/L 1  * 

120 

60 

f 

<  SO 

160 

POTASSIUM.  TOTAL  IMG  K/LI  • 

. 

1  .4 

1  .3 

* 

• 

I  .3 

2.1 

SODIUM.  TOTAL  (MG  MA/L)  * 

4.70 

4.20 

• 

4.  SO 

7.40 

ZINC.  TOTAL  (UG  ZN/LI  * 

. 

90 

40 

• 

• 

50 

20 

NLT1IENTS  * 

• 

fl 

*. 

CAT  TON .  OISSCLVCO  ORGANIC  I  MG  C/L)  • 

5. 

5. 

• 

5. 

S. 

CAPCCN.  TOTAL  ORGANIC  CMC  Vll  • 

S. 

S. 

• 

5. 

5. 

CAROCN  DICXIOC  (MG  C02/L)  * 

. 

0.9 

0.8 

• 

• 

3.1 

I  .8 

NITROGEN,  TOTAL  AMMONIA  IMG  N/L)  ’ 

0.  33 

0.04 

t 

0.03 

0.03 

NITMCCcN.  HITRATCHMITRITE  (MG  N/L)  • 

0.27 

o.so 

• 

0.51 

0.  07 

NITROGEN.  TOTAL  INORGANIC  I  MG  N/L)  • 

• 

0.30 

0.  54 

• 

■ 

0.  54 

0.12 

NITROCCN.  TOTAL  KUELOAH.  IMG  N/L)  • 

0.6 

0.5 

9 

0.5 

0.6 

NITBCCEN.  TOTAL  ORGANIC  (MG  N/L)  • 

0.6 

0.5 

9 

0  .-3 

0.5 

NITRCCcN.  TOTAL  (MG  M/Ll  * 

, 

0.9 

1.0 

9 

9 

1  .0 

0.6 

ORTHOPHOSPHATE.  DISSOLVED  I  MG  P/Ll  • 

<0.  01 

0.02 

9 

0.04 

<0.01 

PHOSPHORUS.  TOTAL  IMG  P/Ll  * 

. 

0.  OS 

0.04 

9 

9 

0.05 

0.04 

BIOLOGICAL  OATA  • 

, 

1 

9 

EACTCPf OLGGICAL  OATA  • 

9 

.f 

rrcAL  coLiroRM  ilogioi/iooml) >  • 

_  _ 

0.85 

9 

1.00 

\\ 

PPCAL  iTRLPTOCOCCI  I LOG) 0 (/) C  3ML ) I  • 

— 

I  .63 

t 

0.95 

3.36 

•* 

rc/FS  RATIO  * 

. 

— 

0.1  6 

t 

• 

1  .  1  1 

n-ii 


TABLE  D-5g 


PARAMETER  NAME  {  UN  ITS) 


PHYSICAL  DATA 

MISCELLANEOUS  DATA 

X -SECTION  LOC  (XFROM  P-3K  LX  UPSTI 

SO. 

SAMPLE  DEPTH  (METERS! 

I  .0 

El ELD  MEASUREMENTS 

WATER  TEMPERATURE  (DEC  C> 

29,  0 

SPEC  CCNDLCTANCE.  FLD  (UMHO/CM  2 SC ) 

101  . 

CXIOATIQn  PEDUCTICN  POTENTIAL  I MV 1 

— 

DISSOLVED  OXYGEN.  cLECTROOE  ( MG/L) 

S.R 

PH  (SID  UNITS) 

7.  SO 

laboratory  cata 

CCLCS  (PT-CO  UNITS) 

03  . 

TUPOICITY.  HACK  TURD ID I  METER  CFTUI 

7.20 

TOTAL  FILTERABLE  RESIDUE  (MC/L) 

72. 

TCTAL  NONE ILTERA3LE  RESIDUE  I MG/L) 

11. 

CHEMICAL  DATA 

MINERALS  and  metals 

ALKALINITY,  TOTAL  IMG  CACOO/L) 

37. 

CFLORIOE  IMG  CL/L) 

A. 

SLLFAIC.  TOTAL  (MG  SCA/L) 

S. 

SULF ICE ,  TOTAL  (MG  S/L ) 

<  0.1 

CALCIUM,  TCTAL  (MG  CA/L) 

7.6 

HARDNESS.  TCTAL  (MG  CACOO/L) 

50.  S 

IFCN.  DISSOLVED  (UC  FF/L) 

100 

I  PCX,  TOTAL  (US  FE/L) 

630 

MAGNESIUM,  TOTAL  IMG  MG/L  1 

1  «5 

MANGAKCSE.  DISSOLVED  ( UG  MN/L ) 

<  so 

MANGAX-SE.  TOTAL  (UG  MN/L  ) 

160 

POTASSIUM.  TOTAL  (MG  K/L  ! 

1  .7 

SCDIUV.  TCTAL  (MG  NA/L) 

6.  00 

ZINC.  TOTAL  (UG  ZN/L) 

1  1  0 

NUTRIENTS 

C»Pf!CN.  CISSOLVEO  ORGANIC  (MG  C/L ) 

5. 

CAPDCN.  TCTAL  ORGAN  IC  ( NG  CA.  1 

S. 

CAROON  DIOXIDE  (MG  C02/L ) 

2.2 

NITROGEN,  TOTAL  AMMONIA  (MG  N/L ) 

o.os 

NITRCCEN.  NITRATETMITOITE  IMG  N/L) 

0.07 

NITROGEN,  TCTAL  INORGANIC  (MS  N/L) 

0.12 

MTCCCEU.  TOTAL  KJELOAML  (MG  N/L) 

O.S 

NITROGEN.  TOTAL  ORGANIC  (MG  N/L 1 

O.S 

N1TKCGCN,  TOTAL  (MG  N/L) 

0  .6 

ORTHOPHOSPHATE.  DISSOLVED  IMG  P/L) 

0.  01 

PHOSPHORUS.  TOTAL  (MG  P/L) 

0.  OA 

CIOLOGICAL  DATA 

BACTERIOLOGICAL  DATA 

FOCAL  COLirOPM  ( LOGI 31/1 OOML ) J 

— 

rrcAL  r.Tfc^PTocucci  <lggi  of/ioom.  1 1 

3*53 

FC/FS  TAT  I G 

TABLE  D-6a 


•  *  LAKE  GEM I  MOW  -  WATER  QUALITY  MANAGEMENT  STUDY  •• 

CORPS  or  ENGINEERS  ( CONT RACT  DACWOI-70-C-OIO  l  »  PHASE  II,  CYCLE  6  (9/24-26/19791 

WATER  QUALITY  SAMPLING  RESULTS 

Grab  Samples 


PARAMETER  NAME  (UNITS) 


PHYSICAL  DATA 

MISCELLANEOUS  DATA 

X- SECTION  LOC  ( XF ROM  R-3K  LK  UPST) 
SAMPLE  DEPTH  (METERS) 

FIELD  MEASUREMENTS 

AATER  TEMPERATURE  4  DEG  C) 

SrEC  CONDUCT AMCC,  FLO  CJMHQ/CM  250 
OX  I  CAT  I ON  REDUCTION  PCTEMTIAL  (MV) 

D ( S SOLVED  OXYGEN,  ELECTRODE  (MG/L) 
PH  (STD  UNITS) 

LABORATORY  DATA 

COLOR  (PT-CO  UNITS) 

TUROIOITY,  HACM  TURUtOlMETCR  (FTU) 
TOTAL  FILTERAULE  RESIDUE  (MG/L) 

TCTAL  NONMLTERABLE  RESIDUE  (MG/L) 

CHEMICAL  OATA 

MINERALS  ANO  METALS 

ALKALINITY,  TOTAL  (MG  CACC3/L ) 
SULFATE,  TOTAL  (MG  S04/L ) 

SULTIDE.  TOTAL  (MG  S/L ) 

II'ON,  DISSOLVED  (UG  FE/LI 
IRON.  TOTAL  (UG  FE/L) 

MANGANESE,  DISSOLVED  (UG  MN/L ) 

MANGANESE,  TOTAL  (UG  MN/L) 

2  INC,  TOTAL  (UG  ZN/L) 

NUTRIENTS 

CARDCN.  DISSOLVED  ORGANIC  (MC  C/L) 
LAROCIN.  TOTAL'  ORGAN  IC  (MG  C/L) 
CAGUUN  DIOXIDE  (MG  CO.'/L  ) 

NITROGEN.  TOTAL  AMMONIA  (MG  N/L) 
NITROGEN,  NITRATEtNITRITE  (MG  N/L) 
NITKCGEN.  TOTAL  INORGANIC  (MG  N/L) 

CKTMCPH05PH AT  £ ,  DISSOLVED  (MG  P/L) 
•’►OSPHORUS.  TOTAL  I  MG  P/L) 

UIOLOSICAL  DATA 

DACTEF (CLOG 1 CAL  OATA 

FECAl.  COL  (FORM  (LOG  101/  IOOML  )  ) 

FECAL  STREPTOCOCCI  (LOCI 0( / IOOML  )  ) 

rc/rs  RATIO 


ST  AT  ION 

0  1 

9/26/79 

STATION 

02 

9/26/79 

STATION 

03 

9/26/79 

STATION 

04 

9/26/7 

SO. 

50. 

50. 

SO. 

1.0 

1.0 

1  .0 

1  .0 

23.5 

23.5 

23.5 

23.5 

64  . 

64. 

66. 

72. 

— — 

— 

-- 

— — 

0.2 

8.0 

6.0 

6.1 

7.10 

7.10 

7.00 

7.00 

25. 

26. 

27. 

27. 

3.50 

5.20 

5.20 

5.40 

44. 

30. 

37. 

52. 

7. 

6. 

9. 

6. 

17. 

17. 

17. 

18. 

5. 

5. 

5. 

7. 

<  0.1 

<  0.1 

<  0.1 

<  0.1 

<  SO 

<  50 

<  50 

<  SO 

420 

270 

550 

360 

<  50 

<  50 

<  SO 

120 

<  50 

<  50 

<  50 

<  80 

40 

20 

30 

30 

6  . 

6. 

6. 

5. 

6. 

6. 

6. 

6. 

2.6 

2.7 

3.4 

3.4 

0.03 

0.04 

0.05 

0.03 

0.  09 

0.10 

0.11 

0.09 

0.  12 

0.14 

0.  16 

0.12 

<0.01 

<0.01 

<0.01 

<0.01 

0.03 

0.03 

0.03 

0.03 

2.21 

2.26 

2.27 

1.76 

2.07 

2.97 

3.02 

2.56 

0.22 

0*19 

0.  16 

0.  16 

I 


TABLE  D-6b 


PARAMETER  NAME  ( UNITS  I 


PHYSICAL  OATA 

MISCELLANEOUS  OATA 

X-SECTIGN  LOC  I  XEROX  R-BK  LK  UPSTI 
SAMPLE  DEPTH  (METERS) 

ri eld  measurements 

RATER  TEMPERATURE  ( OEG  Cl 

SPEC  CONDUCTANCE.  PLO  (UMHO/CM  2 SC) 

OXIDATION  REDUCTION  POTENTIAL  IN 'I 

DISSOLVED  OXYGEN.  ELECTROOE  IMG/Ll 
PH  (STD  UNITS! 

LABORATORY  OATA 

COLOR  IPT-CO  UNITS) 

TURBIDITY.  HACH  TURBIDIMETER  IPTUI 
TOTAL  FILTERABLE  RESIDUE  IMG/Ll 

total  none ilterable  residue  img/li 

CHEMICAL  DATA 

minerals,  ano  metals 

ALKALINITY.  TOTAL  INC  CACOJ/LI 
SULFATE.  TOTAL  IMG  S04/LI 
SULFIDE.  TOTAL  IMG  S/Ll 

IRON.  DISSOLVED  |UG  FC/LI 
IRON.  TOTAL  luG  PE/LI 
MANGANESE.  OISSOLVEO  IUG  MN/L I 

MANGANESE.  TOTAL  IUG  MN/L I 
2 INC.  TOTAL  IUG  ZN/L  I 

NUTRIENTS 

CARBON,  DISSOLVED  ORGANIC  IMG  C/Ll 
CARBON.  TOTAL  ORGANIC  IMG  C/Ll 
CARBON  OIOXIOE  IMG  COE  A.  I 

NITROGEN.  TOTAL  AMMONIA  IMG  N/LI 
NITROGEN.  NITRATEFNI TRITE  IMG  N/l I 
NITROGEN.  TOTAL  INORGANIC  IMG  N/l) 

ORTHOPHOSPHATE.  OISSOLVEO  IMG  P/Ll 

phosphorus,  total  img  p/li 
BIOLOGICAL  OATA 
BACTERIOLOGICAL  OATA 
FECAL  COLIPQRN  ILOGIOI /IOOML  I ) 

fecal  streptococci  ilogioi/iooml II 

FC/FS  RATIO 


STATION 

05 

9/26/79 


so. 

1.0 


S3.  S 
OS. 


7.6 

7.00 


34. 

4.20 

S2. 

<  10. 


I. IS 

2.S2 

0.04 


STATION 

06 

9/26/79 


SO. 

1.0 


23.0 

76. 


7.S 

7.00 


37. 

S.30 

S3. 

<  10. 


24. 

• 

• 

20. 

• 

• 

29. 

• 

• 

29. 

8. 

• 

7. 

■ 

6. 

• 

S. 

<  0.1 

• 

• 

<  0.1 

• 

f 

<  0.1 

• 

• 

<  0.1 

<  SO 

• 

<  SO 

• 

too 

• 

<  SO 

410 

• 

S40 

• 

200 

• 

sto 

60 

• 

• 

<  SO 

t 

• 

<  SO 

• 

• 

<  so 

60 

• 

<  so 

• 

60 

• 

RO 

30 

• 

• 

• 

20 

• 

• 

• 

to 

• 

■ 

20 

7. 

• 

• 

4. 

• 

• 

s. 

« 

• 

S. 

0. 

• 

6. 

• 

6. 

• 

6. 

4.7 

• 

• 

4.2 

• 

• 

6.3 

• 

S.7 

0.09 

• 

0.04 

• 

0.00 

• 

0.11 

0.11 

• 

0.23 

• 

0.1S 

• 

0.17 

0.20 

t 

• 

0.27 

• 

• 

0.23 

• 

0.20 

<0.01 

• 

<0.01 

• 

<0.01 

• 

<0.01 

0.03 

• 

• 

0.03 

• 

• 

0.03 

t 

• 

0.03 

2. IS 
2.69 
6.29 


STATION 

07 

9/2S/79 


SO. 

1.0 


24.0 

95. 

340 

6.2 

6.9S 


36. 

S.OD 

59. 

<  10. 


1.09 

2.65 

0.02 


STATION 

07 

9/25/ 79 


SO. 

7.0 


24. S 
101. 
420 

6.2 

7.00 


30. 
2. BO 
43. 

<  IB. 


TABLE  D-6v 


•  parameter  NAME  1  UN ITS  1 

ST AT I  ON 

08 

V/25/79 

ST  AT  ION 

09 

9/25/79 

STATION 

09 

9/25/79 

• 

• 

• 

9 

• 

STATION 

10  • 
9/29/79  • 

i 

•  PHYSICAL  DATA 

0 

9 

i 

•  MISCELLANEOUS  DATA 

• 

•  A- SEC  11  ON  LOC  IXFROM  R-BK  LX  UPST) 

SO. 

SO. 

50. 

• 

50. 

•  SAMPLE  DEPTH  (METERS) 

1.0 

1.0 

4.0 

0 

1.0 

•  FIELD  MEASUREMENTS 

• 

'  WATER  TEMPERATURE  (DEG  C) 

24.0 

23. 5 

24.0 

• 

23.0 

•  SPEC  CONDUCTANCE.  FLO  (UMHO/CM  250 

92  . 

88. 

B7. 

• 

85. 

•  0X1  CATION  REDUCTION  POTENTIAL  (MV) 

430 

580 

570 

• 

490 

•  DISSOLVED  OXYGEN.  ELECTRODE  ( MC/L) 

6.8 

5.9 

5.8 

• 

6.0 

PH  (STO  UNITS) 

7.00 

6.85 

6.80 

• 

6.95 

•  LABORATORY  DATA 

9 

•  COLOR  (PT-CC  UNITS) 

38. 

70. 

55. 

• 

55. 

•  TUR9IOITY.  HACM  TURBIDIMETER  (FTU) 

5.00 

25.00 

25.  00 

• 

28.00 

•  TOTAL  F1LTCRABLE  RESIDUE  (MG/L) 

51. 

59. 

57. 

• 

60. 

>  TCTAL  NONE ILTEKA3LF  RESIDUE  (MG/L) 

13. 

30  • 

30. 

0 

34. 

•  CHEMICAL  DATA 

0 

•  minerals  and  metals 

• 

•  ALKALINITY.  TOTAL  (MG  CAC03/L 1 

26. 

23. 

23. 

• 

22. 

•  SULFATE.  TOTAL  (MG  SOA/L ) 

6  • 

8. 

7. 

• 

7. 

•  SULFICE.  TOTAL  (MG  S/Ll 

<  0.1 

<  0.1 

<  0.1 

• 

<  0.1 

'  IFON.  DISSOLVED  (UG  FE/L) 

<  50 

60 

SO 

• 

SO  1 

•  I EON,  TOTAL  (UG  FE/L) 

590 

1990 

1900 

• 

2030  1 

•  MANGANESE.  DISSOLVED  ( UG  MN/L ) 

<  SO 

<  50 

<  SO 

<  30 

•  MANGANESE.  TOTAL  (UG  MN/L) 

70 

130 

120 

0 

130  ' 

•  ZINC.  TOTAL  (UG  ZN/L) 

20 

40 

60 

• 

20 

•  NUTHILNTS 

0 

0 

1 

CAROCN.  OISSOLVEO  ORGANIC  (MG  C/L ) 

4o 

4. 

5. 

0 

*•  j 

carlcn.  tctaltrganic  (MG  C/L  I 

6  • 

5. 

6* 

1m  ♦ 

CAPOCM  DIOXIDE  |MG  C02/L) 

5.3 

6.3 

7«0 

0 

4.7 

•  NITRE GEN.  TOTAL  AMMONIA  (MG  N/L I 

0.  14 

0.10 

0.09 

0 

0.09  1 

•  NITROGEN.  NITRATE *NI TRITE  (MG  N/L) 

0.  12 

0.06 

0.  08 

0.08  ! 

•  NITROGEN.  TOTAL  INORGANIC  (MG  N/L) 

0.26 

0.18 

0.  17 

• 

Ooir  * 

CRTHOFIIOSP-IATE.  DISSOLVED  (MG  P/L ) 

<0.01 

<0.01 

<0.01 

• 

<0.01 

PHOSPHORUS.  TOTAL  (MG  P/Ll 

0.04 

0.03 

0o03 

9 

0*03 

•  3 IDLUGIC AL  DATA 

• 

• 

• 

EACTERIOLCGICAL  DATA 

0 

0 

i 

•  rrCAL  COL I FORM  (LOGI 0 ( /l OOML 1 ) 

1  .  1  1 

0.40 

— 

• 

1.00 

•  rrc AL  STRLPTOCOCCI  (LOGIOt/IOOML  )) 

2.68 

3.15 

3«  43 

•  FC/FS  RATIO 

0.0  3 

<o.ei 

9 

<0.  91 

< 
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TABLE  D-6d 


PM<A<<ETCR  NAME  (UNITS) 


PHYSIC  AC  DATA 

MISCELLANEOUS  DATA 

X  -  SECT  I  ON  LOC  (XFROM  R-9K  LK  UPST  ) 
SAMPLE  DEPTH  (METERS) 

FIELD  MEASUREMENTS 

VATCR  T CM PC NATURE  ( OEG  C) 

SPEC  CONDUCTANCE.  FLC  (U-HO/CN  2 SC 
OXICATIOH  REDUCT  ION  POTENTIAL  (MV) 

DISSOLVED  CXTGEN,  ELECTRODE  1MG/LI 
PH  (STS  UNITS) 

LABORATORY  DATA 

CCLCfi  (PT-CO  UNITS) 

TUReiDITV,  HkCH  TURBIDIMETER  (FTU) 
TCTAL  riLTERAOLE  RESIDUE  CNG/L I 

TOTAL  NONE ILTCRADLC  RESIDUE  ( NG/L) 

CHEMICAL  DATA 

MINERALS  AND  METALS 

ALKALINITY.  TOTAL  (MG  CACQ3S L» 
SULFATE.  T3TAL  (MG  SG4/L ) 

SULFIOE.  T3TAL  (MG  S/L) 

ICCN.  DISSOLVED  (US  FE/LI 
IHCF.  TOTAL  (UG  FE/C. 

MANGANESE.  DISSOLVED  (UG  MN/L  I 

MANGANESE.  TOTAL  ( UG  MN/L» 

ZINC.  TOTAL  (UG  ZN/L) 

NUTRIENTS 

CAJUION.  DISSOLVED  ORGANIC  (MG  C/L) 
CARSON.  TOTAL  ORSANIC  (MG  C/L) 

C ARBDf J  DIOXIDE  (MG  C02/L) 

NITROGEN.  TOTAL  AMMONIA  IMG  M/Ll 
NITROGEN.  NITRATONITRITE  (MG  N/L) 
NITROGCN.  TOTAL  INORGANIC  IMG  N/L) 

CX’TimPtiaSPMATE.  DISSOLVED  (MS  P/LJ 
PHOSPHORUS.  TOTAL  (MG  P/L ) 

DIOLOGI CAL  OATA 

OACTCRIOLOGICAL  OATA 

TECAL  COL  1 FORM  (LOG IO( /l OOML) ) 
FECAL  STRl»Tt.CDCCI  (  LOG  1 0(  / 1  OOML  )  ) 
EC/FS  )  ATIC 


• 

•  STATION 

• 

• 

STATION 

• 

• 

STATION 

• 

* 

STATION 

•  to 

• 

It 

* 

11 

• 

12 

•  9/2S/79 

• 

• 

• 

9/25/ T9 

• 

• 

9/2 S/79 

• 

• 

9/2*/ T9 

•  50. 

75. 

• 

75. 

SO. 

•  6.0 

1  .0 

• 

• 

• 

5.0 

i.O 

•  24.0 

23.5 

• 

■ 

23.0 

23.  S 

•  90. 

93. 

• 

94. 

9S« 

•  ASO 

ASO 

• 

• 

4*0 

— — 

•  5.6 

6.6 

« 

6.0  ■ 

7.7 

•  6.60 

7. 10 

m 

• 

• 

7.  10 

7.3S 

•  60. 

SO. 

• 

m 

60. 

12. 

•  31.00 

!6  .00 

• 

22.00 

<1.00 

•  54. 

59. 

• 

• 

60. 

63. 

•  35. 

22. 

• 

• 

• 

26. 

<  2. 

•  22. 

26. 

• 

• 

« 

26. 

30. 

•  Om 

A* 

• 

7  • 

•  <  0.1 

<  0.1 

• 

• 

<  O.l 

<  0.1 

•  SO 

SO 

• 

<  so 

<  SO 

•  900 

1530 

• 

1*50 

2SO 

•  <  SO 

<  SO 

• 

• 

<  SO 

<  SO 

*  » 361 

90 

• 

90 

<  SO 

.  60 

60 

• 

• 

• 

*0 

20 

•  6. 

S. 

• 

• 

5. 

r. 

•  6. 

6. 

• 

7. 

T. 

•  6.7 

4.3 

• 

• 

4.1 

3.4 

•  0.13 

0.06 

• 

0.07 

<0.02 

•  0.09 

0  .13 

• 

0.  12 

<0.01 

•  0.22 

0.19 

• 

• 

0.  19 

<0.03 

•  <0.01 

<0.01 

• 

<0.01 

<0.  11 

•  0.03 

0.06 

• 

• 

• 

• 

O.  06 

0.01 

0.00 

• 

• 

• 

0.00 

.  — 

2.66 

• 

— 

1.60 

• 

<3.  J! 

• 

• 

— 

0.02 

TABLE  D-6e 


• 

• 

PARAMETER  NAME  (UN  ITS  1  • 

* 

• 

STATION 

13 

9/1 A/79 

STATION 

13 

9/24/79 

STATION 

14 

9/24/79 

STATION 

IS 

9/24/79 

• 

PHYSICAL  OATA  • 

•  MISCELLANEOUS  OATA  «... 

•  X-SECTION  L3C  (XrnOM  P-DK  LK  UPSTI  • 

30. 

30. 

•  SO. 

SO. 

•  SAMPLE  DEPTH  (METERS)  * 

1.0 

a.o 

•  1.0 

1.0 

FIELD  MEASUREMENTS  •  •  •  • 

■  WATER  TEMP; NATURE  1  DEO  C)  * 

2S.0 

25.0 

23.0 

24.0 

•  SPEC  CONDUCTANCE.  FLO  CUMMO/CM  25C1* 

ISO. 

155. 

20  a. 

IS3. 

•  UXIOATION  DEDUCTION  POTENTIAL  (MV)  • 

4S0 

480 

430 

'  DISSOLVED  OXVLCN.  ELECTRODE  (MG/L)  • 

7.  I 

7.0 

7.6 

7.3 

1  °M  CSTO  UNITS)  1 

7.70 

7.60 

7.70 

7.70 

*  LAUORATORY  DATA  •  t  •  • 

'  COLOR  CPT-CO  UNITS)  • 

ia. 

ia. 

12. 

17. 

T UR3 1  CITY.  HACH  TURBIDIMETER  CFTUI  • 

a. to 

6.00 

4.40 

5.  70 

TGTAL  FILTERABLE  RESIDUE  (MG/LI  • 

90. 

90. 

1(3. 

94. 

*  TOTAL  NON^ILTERADLE  RESIDUE  C  MG/L)  • 

13. 

IS. 

a. 

10. 

CHEMICAL  DATA  .... 

.... 

MINERALS  AND  METALS  •  .  •  • 

ALKALINITY.  TOTAL  IMG  CAC03/L )  • 

39. 

59. 

93. 

00. 

SULFA 1l.  TOTAL  (MG  SG4/L)  • 

3. 

A  % 

<  1. 

3. 

SULFIDE.  TOTAL  ( MG  S/Ll  » 

<  0.  1 

<  0.1 

<  0.1 

<  0.1 

IKCN.  DISSOLVED  (UG  FE/L I  • 

<  50 

<  50 

<  30 

<  SO 

I RCK.  TOTAL  luG  FC/Li  • 

aao 

490 

350 

aeo 

MANGA NC Sc •  DISSOLVED  (UG  MN/L )  • 

<  50 

<  50 

<  SO 

<  so 

MANGANESE.  TOTAL  (UG  MN/L I  • 

ao 

80 

<  SO 

00 

ZINC.  TOTAL  (UG  ZN/L )  • 

40 

40 

40 

60 

NUTRICNT3  .  .  •  . 

CARRUK.  DISSOLVED  ORGANIC  (MG  C/Ll  • 

5. 

4. 

7. 

5. 

CAROON.  TOTAL  *  ORGANIC  IMG  C/Ll  * 

6. 

5. 

7. 

5. 

CARBON  DIOXIDE  (MG  CQ2/L)  • 

2.3 

2.9 

3. a 

2.3 

NITROGEN,  TOTAL  AMMONIA  (MG  N/L)  ' 

0.04 

0.05 

0.02 

0.02 

NITRCGLN,  H IT  RAT  C ♦N 1 TR IT  C  (MG  N/L)  • 

0.45 

0  .45 

0.40 

O.SO 

NITROGEN,  TOT .U.  INORGANIC  I  MG  N/L)  * 

0.49 

0.50 

0.50 

0.60 

•  ONTtWlPiOSPHATC,  DISSOLVED  IMG  P/LI  • 

0.01 

0.01 

<0.01 

0.02 

■  PHOSPMORL  .  TOTAL  (MG  P/Ll  * 

0.  04 

0.05 

0.02 

0.06 

OIOLOGICAL  DATA  .... 

•  0ACTCI-10L0C.IC/L  DATA  * 

•  • 

•  FECAL  COLIFORM  (LOG  101 /IOOMLI )  * 

0.40 

• 

•  lots 

0.00 

•  FECA1  STREPTOCOCCI  ( LUG  10 1 /I OOML 1 1  • 

1. 51 

•  1.41 

i.te 

*  rc/rs  r.ATis  • 

•  • 

0.  09 

•  0*  58 

• 

0.07 

I 


TABLE  D-6f 


• 

PARAMETER  NAME  CUN  ITS*  • 

• 

STATION 

IS 

9/24/79 

STATION 

16 

9/24/79 

ST AT  ION 

I  7 

9/2 A/ 79 

STATION 

18 

9/25/79 

• 

• 

PHYSICAL  DATA  • 

miscellaneous  oata  • 

X-SECTION  LOC  IXFRCM  R-OK  LX  UPST )  • 

SO. 

SO. 

SO. 

SO. 

SAMPLc  DEPTH  (METERS)  • 

4.0 

1.0 

1.0 

1.0 

f f CLD  measurements  • 

WATER  TEMPERATURE  IOEG  Ci  • 

24  •  0 

24.0 

24.0 

23.5 

SPEC  CONDUCTANCE.  FLD  lUMHG/CM  2SCI • 

IS6. 

131  . 

120. 

122. 

OXIDATION  REDUCTION  POTENTIAL  I  MV)  • 

500 

— 

— 

— 

DISSOLVED  OXYGEN.  ELECTRODE  (MG/L)  • 

7.4 

6.8 

6.9 

6.6 

PM  (STO  UNITS)  • 

7.70 

7  .60 

7.35 

7.30 

LAOOHATCRY  DATA  • 

COLOR  (PT-CC  UNITS)  • 

21  . 

24. 

31. 

38. 

TUHOIDITY,  MACH  TURDIDIMETER  IFTU)  • 

5.60 

5.50 

3.  90 

9.  10 

TOTAL  riLTERADLE  RESIDUE  IMC/L)  • 

94. 

79. 

78. 

72. 

TCTAL  NONFILTCRADLE  RESIDUE  (MG/L)  • 

12. 

7. 

6  • 

22. 

1 

CHEMICAL  DATA  • 

MINERALS  AMO  METALS  • 

ALKALINITY,  TOTAL  < MC  CACCJ/L )  • 

65. 

45. 

42. 

44. 

SULrATE.  TOTAL  IMG  S04/L )  • 

0. 

4  . 

3. 

A. 

SUL F I  CL •  TOTAL  ( MC  S/L )  • 

<  0.1 

<  0.1 

<  0.1 

<  0.1 

IRON.  DISSOLVED  1 UG  FE/L)  • 

<  50 

90 

180 

<  SO 

iriON,  TOTAL  <UG  FL/L)  • 

670 

730 

730 

1080 

manganese,  dissolved  cug  mn/l)  • 

<  50 

<  50 

<  50 

<  50 

MAHGANESC.  TOTAL  ( UG  MN/L I  • 

70 

50 

<  50 

80 

ZINC.  TOTAL  (UC  ZN/L)  • 

40 

30 

40 

30 

NUTRIFNTS  • 

< 

CAROCN.  DISSOLVED  ORGANIC  (MG  C/L )  • 

5. 

5. 

4. 

A. 

CARIICN.  TOTAL  ORGANIC  (MG  t/ .  )  • 

5  . 

5. 

5. 

A. 

CAHOON  DIOXIDE  (MG  C02/L  1  • 

2.5 

2.2 

3.7 

4.3 

■  NITRCCLH.  TOTAL  AMMONIA  (MG  N/L)  * 

0.  03 

0.12 

0.07 

0.  10 

•  NITROGEN.  NIT(  ATC  +  Nl THI TC  (Mi  N/L)  ♦ 

0.  5  7 

0.65 

0.  bl 

0.23 

NITROGEN.  TOTAL  INORGANIC  IMG  N/L)  • 

0.60 

0.77 

0.68 

0.33 

ORTHOPHOSPHATE.  DISSOLVED  IMG  P/L)  • 

0.02 

0  .04 

0.03 

0.0 1 

PHCSPHCIKUS.  TOTAL  (Mo  P/L)  • 

0.05 

0.06 

0.05 

0.0S 

BIOLOGICAL  DATA  • 

IJ AC  TER ICLUG ICAL  OATA  • 

ffcal  coi  irci.M  u.oGioi/iooM'.n  • 

— 

1  .00 

1.52 

0.85 

E'CAL  STREPTOCOCCI  ILDGJ 01 / 1 OOML ) )  • 

—  — 

1.72 

1.58 

3.  S3 

rC/FS  RATIO  « 

• 

0.1  9 

0.  87 

<0.01 

TA'iLE  D-6g 


PARAMETER  NAME  (UNITS) 


PHYSICAL  DATA 

MISCELLANEOUS  DATA 

X-SECT1QN  LDl  (XFROM  R-BK  LK  UPST) 
SAMPLE  DEPTH  (METERS) 

FIELD  MEASUREMENTS 

LATER  TEMPERATURE  (CEG  C) 

SPEC  CONDUCTANCE.  FLD  (UMHO/CM  2SC) 
OXIDATION  REDUCTION  POTENTIAL  (MV) 

CISSOLVED  OXYGEN.  ELECTRODE  (MG/L) 
P»l  (STD  UNITS) 

L  AUORATCf-  V  DATA 

CHLOK  (PT-CO  UNITS) 

TURBIDITY.  HACh  TURBIDIMETER  ( FTU) 
TOTAL  FILTEP.AdLF  RESIDUE  (MG/L) 

TOTAL  NONFILT CRADLE  RESIDUE  (MG/L) 

CHEMICAL  DATA 

MINERALS  AND  METALS 

ALKALINITY.  TOTAL  (MG  CAC03/L) 
SULFATE.  TOTAL  IMG  SOA/L) 

SULFIDE.  TOTAL  IMG  S/L ) 

IKCN.  DISSOLVED  ( UG  FE/L) 

IRON.  TOTAL  ( UG  FE/L) 

MANGANESE.  DISSOLVED  (UG  MN/L) 

manganese,  total  cue  nn/li 

ZINC.  TOTAL  iUG  ZN/L) 

NUTRIENTS 

CARBON.  DISSOLVED  ORGANIC  I  MG  C/L) 
CARBON.  TOTAL'  ORGANIC  (MG  C/L) 
CARDCN  DIOXIDE  (MG  CG2/LI 

NITROGLN.  TOTAL  AMMONIA  (MG  N/L) 
NITROGEN.  N IT RATE AN  I TRITE  (MG  N/L) 
NITROGOM.  TOTAL  INORGANIC  (MG  N/LI 

OFTMCFHOSPMATC.  DISSOLVED  (MG  P/L) 
PHOSPHORUS.  TOTAL  (MG  P/L) 

Oir.LCGICAL  DATA 


STATION  1 
I  9  \ 

9/25/79  j 


50.  « 

1.0  * 


35. 

10.00 

77. 


AS. 

A  . 

<0.1 

<  50 
1090 

<  50 


BACTERIOLOGICAL  DATA 
FFCAL  COL (FORM  (LOG  10 (/ IOOML J  ) 

rtcAL  streptococci  (logioi/iooml )) 

FC/FS  RATIO 


0.30 
3.60 
<0.  3  1 


D-  39 


TABLE  D-7a 


»*  LAKE  SEMINOLE  WATER  UUAL  1  TV  MANAGEMENT  STUOY  •• 

CCHO  S  OF  FWIN'fiiS  (  CONTRACT  OaCwOI  -78-C-01  01  I  PHASE  II.  CYCLE  7  I  1 2/ 3-®/ 1979 » 

WATER  QUALITY  SAMPLING  RESULIS 


Grab_ Samples 


• 

• 

STATION 

STATION 

« 

• 

STATION 

STAY  ION 

• 

PARAMETER  NAMfc  (UNITS)  • 

01 

02 

• 

OJ 

04 

• 

• 

12/  S/79 

12/  5/79 

• 

12/  5/79 

12/  5/79 

— 

— 

— 

— 

PHYSICAL  DATA  • 

• 

MISCELLANEOUS  OATA  • 

• 

X-SECTION  LOC  ( XFROM  B-OK  LK  UPST)  • 

50. 

SO. 

• 

SO. 

SO. 

SAMPLE  DEPTH  (METERS)  • 

1.0 

uo 

• 

I  .0 

1.0 

FIELD  MEASUREMENTS  * 

• 

WATER  TEMPtRATU«E  (OEG  C)  • 

11. s 

12.0 

• 

12.0 

12.0 

spec  conductance,  flu  (umhu/cm  2SCi« 

70. 

69. 

8 

6  9. 

74. 

oxidation  deduction  POTENTIAL  cmvi  • 

—  - 

— 

• 

-- 

DISSOLVED  OXYGEN.  ELECTRODE  IMG/L)  • 

10.9 

10.7 

• 

10.6 

10.5 

PH  1  STD  UNITSI  • 

7.20 

7.10 

• 

7.  35 

7.30 

LABORATORY  OATA  • 

• 

COLOR  IPT-CO  UNITSI  • 

to* 

20. 

• 

20. 

22. 

TURBIDITY.  MACH  TURO 1 D 1 ME T£ R  IFTU)  • 

7.30 

6.00 

• 

7.  uO 

7.  70 

total  filterable  residue  img/li  • 

51  . 

57. 

• 

ss. 

62. 

TOTAL  NONF 1LTERABLE  RESIDUE  (MG/L)  • 

13. 

11. 

• 

12. 

13. 

CHEMICAL  OATA  • 

t 

MINERALS  and  metals  • 

• 

ALKALINITY.  TOTAL  IMG  CAC03/LI  • 

16* 

1  5a 

• 

16. 

1  7. 

chloride  img  cl/li  • 

4. 

5. 

• 

5. 

5. 

SULFATE,  total  IMG  S04/LI  ' 

6  • 

6. 

• 

7. 

«. 

SULFICE.  TOTAL  IMG  S/L )  • 

<  0.1 

<  0.  1 

• 

<  0.1 

<  0*1 

CALCIUM.  TOTAL  IMG  CA/L)  • 

2.6 

3.2 

• 

2.9 

2.S 

MARONESS.  TOTAL  IMG  CAC03/L)  • 

13.6 

19.2 

t 

20.0 

18.9 

IRON,  OISSOLVED  IUG  FE/L)  • 

<  50 

<  50 

• 

60 

60 

IRON.  TOTAL  IUG  EE/H  • 

370 

610 

• 

750 

430 

MAGNESIUM.  TOTAL  IMG  MG/L  1  • 

1.2 

1.0 

• 

1  .2 

1.3 

MANGANESE.  D1SSOLVEO  IUG  MN/L 1  • 

<  SO 

<  50 

• 

<  SO 

<  50 

MANGANESE.  TOTAL  IUG  MN/L)  • 

<  50 

<  50 

• 

<  so 

60 

POTASSIUM.  TOTAL  (MG  K/L)  • 

2.1 

2.4 

• 

2.2 

2.3 

SODILM,  TOTAL  (MG  NA/U  « 

5.90 

4.50 

• 

4  .  40 

6»ro 

2  INC.  TOTAL  IUG  l N/LI  • 

20 

70 

• 

20 

<  to 

NUTRIENTS  • 

9 

CARBON.  DISSOLVED  ORGANIC  (MG  C/L)  • 

6  • 

<  6. 

• 

<  6. 

CARBON.  TOTAL  ORGANIC  IMG  C/L)  < 

6* 

• 

6. 

CARBON  DIOXIDE  (MG  C02/LI  ‘ 

2.4 

2.S 

• 

1.7 

2.0 

NITROGEN,  TOTAL  AMMONIA  IMG  N/LI  • 

0.03 

0.04 

■ 

0.03 

0*03 

NITROGEN,  N  ITRATEFNI TR  ITE  IMG  N/Ll  • 

0.35 

0.34 

t 

0.35 

0*36 

nitrogen,  total  inorganic  img  k/o  • 

0.  39 

0.38 

• 

0.38 

0.41 

NITROGEN.  TOTAL  KJELOAML  I  MG  N/L  )  • 

0.3 

0.4 

• 

0  *3 

0*4 

NITROGEN.  TOTAL  ORGANIC  IMG  N/LI  • 

0.3 

0.3 

• 

0.3 

0*4 

NITROGEN.  TOTAL  (MG  N/LI  • 

0.7 

0.7 

• 

0.7 

0.8 

ORTHOPHOSPHATE.  DISSOLVED  I  MG  P/Ll  • 

<0.01 

<0.01 

• 

<0.01 

<0.01 

PHOSPHORUS,  TOTAL  I  MG  P/Ll  • 

0.02 

0.02 

• 

0.04 

0.06 

BIOLOGICAL  OATA  • 

t 

BACTERIOLOGICAL  OATA  • 

# 

• 

* 

E5CAL  COLlFCRM  ilogioi/ioomli i 
fecal  STREPTOCOCCI  (LOGIOI/ 1 00  ML  1 1 
EC/FS  PATIO 


1.43 


I  .46 


I.SC 


TABLE  D-7b 


PARAMETER  NAME  (UNITS! 

staticn 

05 

12/  5/79 

STATION 

06 

12/  6/79 

STAT ion 
07 

12/  6/79 

ST  AT  ION 

06 

12/  6/79 

PHYSICAL  OAT  A 

MISCELLANEOUS  DATA 

X  - SECT  1 ON  LOC  IXFROM  R-8K  LX  UPSTI 

SAMPLE  depth  imetersi 

50. 

1.0 

SO. 

1.0 

SO. 

1  .0 

86. 

1.0 

FIELD  MEASUREMENTS 

•ATER  temperature  (deg  Cl 

spec  conductance,  flo  iumho/cm  2 sc 

OXIDATION  REDUCTION  POTENTIAL  (MV! 

12.0 

66* 

12.0 

76. 

13.0 

74. 

4  AO 

It.  9 
61. 
480 

DISSOLVED  OXYGEN,  ELECTROOE  IMG/Ll 

PH  (STO  UNITS! 

10.2 

7.25 

10.7 

7.  IS 

10.2 

7.  30 

10.2 

7.40 

LABORATORY  DATA 

COLOR  (PT-CO  UNITS! 

TURBIOITY.  HACH  TURBIDIMETER  |FTU) 
TOTAL  FILTERABLE  RESIDUE  (MG/L » 

27. 

8.80 

62. 

23. 

6.80 

61* 

26. 

8.20 

65. 

26. 

6.50 

68. 

TOTAL  NONF IlTERABLE  RES10UE  (MG/C! 

13. 

11. 

11. 

14. 

CHEMICAL  DATA 

MINERALS  AND  METALS 

alkalinity,  total  (mg  cacoj/li 
Chloride  (MG  CL/LI 

SULFATE,  total  (MG  S04/LI 

18. 

5. 

10. 

19. 

6. 

a. 

18. 

5. 

9. 

IB. 

6. 

9. 

SULFIDE,  TOTAL  IMG  S/L) 

CALCIUM,  TOTAL  (MG  CA/LI 

HARDNESS,  TOTAL  (MG  CAC03/LI 

<  0.1 

2.4 

19.2 

<  0.1 
2.9 
20.9 

<  0.1 

5.S 

20.7 

<  0.1 
2.3 
20.0 

IRON.  DISSOLVED  (UG  FE/LI 

IRON.  TOTAL  ( UG  FE/LI 

MAGNESIUM.  TOTAL  (MG  MG/LI 

<  50 

61C 

1.3 

<  50 

610 

1.4 

<  50 

710 

1.0 

60 

380 

1.1 

MANGANESE.  0 I SSOLVE 0  ( UG  MN/L 1 
MANGANESE.  TOTAL  (UG  MN/L 1 

POTASSIUM.  TOTAL  (MG  K/LI 

<  50 

60 

2.2 

<  50 

<  50 

2.1 

<  50 

<  50 

2.1 

<  90 

<  90 

2.1 

SODIUM.  TOTAL  (MG  NA/LI 

ZINC.  TOTAL  (UG  ZN/L » 

7.00 

10 

6.50 

20 

7.20 
<  10 

9.00 
<  10 

NUTRIENTS 

CARBON.  DISSOLVEO  ORGANIC  IMG  C/L! 
CARBON.  TOTAL  ORGANIC  IMG  C/Ll 

CARBON  0 IUX IOE  IMG  C02/LI 

ft  • 

7. 

2.5 

6. 

7. 

3.2 

6# 

6# 

2.1 

ft  • 

7. 

1.6 

nitrogen,  total  ammonia  img  n/li 
nitrogen,  nitrate.ni tr  ite  img  n/li 
nitrogen,  total  inorganic  (mg  n/li 

0.02 

0.32 

6.34 

0.05 

0.41 

0.46 

0.03 

0.31 

0.34 

0.03 

0.32 

0.36 

nitrogen.  TOTAL  KJELOAH.  IMG  N/LI 
NITROGEN.  TOTAL  ORGANIC  (MG  N/LI 
NITROGEN.  TOTAL  (MG  N/LI 

0.4 

0.4 

0.8 

0.2 

0.2 

0.6 

0.3 

0.2 

0.6 

0.2 

0.2 

0.9 

ORTHOPHOSPHATE.  OISSOLVED  IMG  P/Ll 
PHOSPHORUS.  TOTAL  IMG  P/Ll 

<0.01 

0.02 

<0.01 

0.04 

<0.01 

0.03 

<0.01 

0.03 

BIOLOGICAL  OAT  A 

bacteriological  DATA 

fecal  COL  1  form  (LOGIOI/IOOMLII 

FECAL  STREPTOCOCCI  (LOGIOI/IOOMLII 
FC/FS  PATIO 

1.6C 

O.CO 

2.30 

<0.03 

1.90 

2.41 

0.31 

1.40 

2.32 

0.  14 

FECAL  COLIFORM  (LOGIOI/IOOMLM 
FECAL  STREPTOCOCCI  (LOCIOI/IOOM-  l» 
FC/FS  RATIO 


1.6C 


2 

0. 


TABLE  D-7c 


PARAMETER  NAME  (UNITS! 

S  TA  T  1  ON 

09 

12/  6/29 

STATION 

10 

12/  6/79 

1 

« 

• 

• 

• 

STATION 

1  1 

12/  5/79 

STATION 

12 

12/  6/79 

PHYSICAL  OAT A 

• 

• 

MISCELLANEOUS  OAT A 

• 

x-section  luc  ixfrom  r-bk  lx  upsti 

SO. 

SO. 

• 

80. 

50. 

SAMPLE  OEPIM  (METERS! 

I  •  0 

1.0 

• 

1  .C 

1.0 

MELD  MEASUREMENTS 

• 

WATER  TEMPERATURE  (DEO  Cl 

12. 5 

12. S 

1 

12.0 

11.0 

SPEC  CONDUCTANCE.  FLO  (UMHO/CM  2SCI 

79. 

re  • 

c 

66. 

102. 

OXIDATION  REDUCTION  POTENTIAL  (MV! 

410 

490 

• 

S3C 

OISSOI.VEO  OXYGEN.  ELECTROOE  (MG/L! 

10.3 

10*0 

• 

10.2 

10.2 

PH  (STO  UNITS! 

7.00 

7.  CO 

7.  AS 

7.  10 

LABORATORY  DATA 

• 

COLOR  (PT-CO  UNITS! 

30. 

3C. 

« 

26. 

12. 

iuhciiditv.  hach  turd io i meter  iftui 

9.30 

a. go 

• 

8.  SO 

1.70 

total  FILTERABLE  RESIOUE  (MG/LI 

70. 

64« 

• 

6*. 

68. 

TOTAL  NONF ILVERABLE  RESIOUE  (MG/LI 

14. 

12. 

• 

13. 

<  10. 

CHEMICAL  OATA 

• 

MINERALS  AND  METALS 

• 

ALKALINITY.  TOTAL  (MG  CAC03/L  1 

20. 

19. 

t 

22. 

AA. 

CHLORIDE  (MG  CL/LI 

3. 

A. 

• 

S. 

3. 

SULFATE.  TOTAL  (MG  SOA/Ll 

9. 

S. 

• 

a. 

1. 

SULFIDE.  TOTAL  (MG  S/Ll 

<  0.1 

<  0.1 

• 

<  0.1 

<  0.1 

CALCIUM.  TOTAL  (MG  CA/L) 

2.3 

3.2 

• 

3.6 

18. 0 

HARDNESS.  TOTAL  (MG  CAC03/L 1 

21.9 

21.9 

• 

2S.5 

90.9 

IRON.  DISSOLVED  IUG  FE/L 1 

<  SO 

<  SO 

• 

<  SO 

SO 

IRON.  TOTAL  (UG  FE/LI 

860 

7*0 

• 

660 

220 

MAGNESIUM.  TOTAL  (MG  MG/L 1 

l.l 

l.A 

• 

1.2 

0.8 

MANGANESE*  OISSOLVED  1  UG  MN/L) 

<  SO 

<  SO 

• 

<  SO 

<  SO 

MANGANESE.  TOTAL  (UG  MN/LI 

60 

70 

• 

50 

70 

POTASSIUM.  TOTAL  (MG  K/LI 

2.3 

2.1 

• 

1.9 

0.8 

SODIUM.  TOTAL  (MG  NA/L  I 

5.70 

6.90 

• 

S.SO 

3.60 

ZINC.  TOTAL  (UG  ZN/LI 

AO 

20 

• 

20 

20 

NUTRIENTS 

• 

CARBON.  OISSOLVEO  ORGANIC  (MG  C/Ll 

6  • 

7  • 

• 

b. 

7. 

CARBON.  TOTAL  ORGANIC  (MG  C/Ll 

7. 

7. 

• 

7. 

6. 

CAROON  DIOXIDE  (MG  C02/LI 

4  •  U 

A.S 

• 

1  .6 

8.6 

NITROGEN.  TOTAL  AMMONIA  (MG  N/U 

0.05 

0.04 

• 

0.0A 

0.02 

NITROGEN,  NITHATEANI TR  ITe  (MG  N/LI 

0.32 

0.J1 

• 

0.31 

0.0* 

NITROGEN,  TOTAL  INORGANIC  IMG  N/LI 

0.37 

0.35 

• 

0. 35 

0.06 

NITROGEN.  TOTAL  KJELUAHL  (MG  N/U 

0.3 

0.3 

• 

0.  A 

0.3 

NITROGEN,  TOTAL  ORGANIC  IMG  N/L 1 

0.2 

0.2 

• 

O.A 

0.3 

NITROGEN,  TOTAL  IMG  N/L! 

0.6 

0*6 

• 

0.7 

0.3 

ORTHOPHOSPHATE.  DISSOLVED  IMG  P/Ll 

<0.01 

<0.01 

• 

<0.01 

<0.01 

PHOSPHORUS.  TOTAL  IMG  P/Ll 

0.02 

0.03 

• 

0.06 

0.01 

BIOLOGICAL  OATA 

• 

BACTERIOLOGICAL  OATA 

• 

FECAL  COLIFORM  ILUG10I /100MLI 1 

<0.00 

0.93 

• 

1*41 

<0*00 

FECAL  STREPTOCOCCI  (LOCI 01 /» OOPL I 1 

i.ai 

1  .49 

• 

1.20 

•  FC/FS  ratio  • 

•  • 

1 

1 

1  A 

1  ? 
1  O 
1  u 
• 

1 

0.29 

• 

• 

<0.06 

,  * 

•  station  • 

PARAMETER  NAME  (UNITS!  •  13  * 

•  18/  6/79  • 

•  . 

STATION 

18/  3/79 

STAT  ion 

1  s 

12/  3/79 

STATION 

16 

12/  3/79 

PHYSICAL  OATA  • 

MISCELLANEOUS  OATA  • 

K-SECTION  LOC  1SFROM  R-9K  LK  upsti  • 
sample  depth  (METERS!  • 

30. 

1.0 

SO. 

1  .0 

SO. 

I  .0 

50. 

1.0 

FIELD  MEASUREMENTS  * 

MATER  TEMPERATURE  (OEG  C 1  * 
SPEC  CONDUCTANCE.  FLO  IUMHO/CN  8SCI* 
OX  I  CAT  1 ON  REDUCTION  POTENTIAL  (Mvl  • 

18. 5 

131  . 

sao 

11.0 

19B. 

18.5 

98. 

590 

12.0 

97. 

DISSOLVED  OXYGEN.  ELECTRODE  (MO/LI  * 
PH  (STO  UNITS!  * 

9.6 

7.  30 

10*8 

7.50 

8.6 

7.10 

9.0 

6.90 

LABORATORY  OATA  • 

COLOR  (PT-CO  UNITS!  a 

TURBIDITY.  HACH  TURBIDIMETER  (ETUI  • 

total  filterable  residue  (xc/li  • 

80. 

A. 00 

90. 

9. 

3.30 

186. 

35. 

A. 80 

88. 

ss. 

0.30 

08. 

TOTAL  NONE IL TER  ABLE  RESIDUE  (MG/Li  • 

<  13. 

<  16. 

<  10. 

<  10. 

CHEMICAL  OATA  • 

MINERALS  A  NO  METALS  * 

ALKALINITY.  TOTAL  INC  CACD3/L1  • 
CHLORIDE  (MG  CL/LJ  • 
SULFATE,  TOTAL  (MG  SOA/L 1  • 

60. 

A. 

8. 

100. 

3. 

A. 

AO. 

5. 

3. 

35. 

5. 

3. 

SULFIDE.  TOTAL  (MG  S/Ll  * 
CALCIUM,  TOTAL  (MG  CA/Ll  • 
HARDNESS.  TOTAL  (MG  CAC03/LI  • 

<  0.1 
18.7 
67.0 

<  0.1 

35.0 

1  12.0 

<  0.1 

10. A 

A  A  .0 

<  0.1 
7.8 
A3. 6 

IRON.  OISSOLVF.O  (UG  FE/Ll  • 
IRON.  TOTAL  (UG  FE/Ll  • 
MAGNESIUM.  TOTAL  (MG  MG/LI  • 

<  50 

750 

1.1 

<  50 

850 

0.6 

380 

1290 

1.2 

500 

1820 

1.0 

MANGANESE.  OISSOLYED  ( UG  MN/L 1  • 
MANGANESE.  TOTAL  (UG  MN/L 1  • 
POTASSIUM.  TOTAL  (MG  K/L 1  • 

<  50 

60 

1.3 

<  50 

<  50 

1.0 

<  SO 

60 

1  .6 

<  50 

<  SO 
1.0 

SODIUM.  TOTAL  (MG  NA/LI  • 

ZINC.  TOTAL  (UG  ZN/LI  • 

3.  70 

30 

A. SO 

20 

A.  10 

AO 

3.30 

30 

NUTRIENTS  * 

CARBON.  DISSOLVED  ORGANIC  ( MG  C/Ll  • 

carbon,  total  organic  ins  c/li  • 

CARBON  OIUXIOE  (MG  C08/LI  • 

<  5. 

5. 

7.0 

<  5. 

5. 

8.0 

9. 

0. 

7.7 

0. 
ft  • 

10.0 

NITROGEN.  TOTAL  AMMONIA  (MG  N/L 1  • 

NITROGEN.  NIT  RATE AN  1 TM  1TE  (MG  N/Ll  * 
NITROGEN.  TOTAL  INORGANIC  (MG  N/L 1  * 

0.09 

O.SS 

0.6A 

0.08 

0  .50 
0.52 

0.00 

0.A6 

0.5A 

0.09 

0.A2 

0.51 

NITROGEN.  TOTAL  KJCLDA*.  (MG  N/L  1  • 

NITROGEN.  TOTAL  ORGANIC  (MG  N/L 1  * 

NITROGEN.  TOTAL  (MG  N/L 1  • 

0.2 
<  0.  I 

0.  7 

0.2 

0.1 

0.7 

0.3 

0.8 

0.7 

9.3 

9.2 

0.7 

ORTHOPHOSPHATE.  DISSOLVED  (MG  P/L>  • 
PHOSPHORUS.  TOTAL  (NG  P/LI  • 

0.03 

0.04 

<0.01 

0.01 

0«0ft 

0«06 

0.03 

0.05 

BIOLOGICAL  data  • 

BACTERIOLOGICAL  data  ; 

FECAL  COlIFORM  (LOCIOI /lOOMLl 1  • 

FECAL  STREPTOCOCCI  1 LOCI  0 ( / 100 ML  1 1  • 
FC/FS  RATIO  • 

1.00 

ft  .28 

1.00 

1.98 

J 
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TABLE  D-7e 


PMtMETCX  NAME  I  UNITS) 


physical  data 

MISCELLANEOUS  OA  TA 

X-SECTION  LCC  (*FM)M  R-BK  LK  UPSTI 
SAMPLE  OEPTH  IMETERS) 

FIELD  MEASUREMENTS 

mater  temperature  I  DEG  C) 

SPEC  CONDUCTANCE.  FLO  (UMHO/CM  25CI 
OXIDATION  REDUCTION  POTENTIAL  <MV> 

DISSCLVEO  OXYGEN.  ELECTRODE  IMG/Ll 
PH  ( STD  UNITSI 

LABORATORY  data 

COLOR  IPT-CO  UNITSI 

TURBIOITY,  MAC  M  TURBIDIMETER  CFTUI 

total  filter aole  residue  (mg/li 
total  nonf ilterable  RESIDUE  IMG/Ll 
chemical  data 

MINERALS  ANO  METALS 

ALKALINITY.  TOTAL  (MG  CAC03/L 1 
CHLORIDE  (MO  CL /L I 
SULFATE.  TOTAL  (MG  SOA/LI 

SULFIDE.  TOTAL  (MG  S/Ll 
CALCIUM.  TOTAL  (MG  CA/Ll 
HARDNESS.  TOTAL  (MG  CAC03/L I 

IRON.  DISSOLVED  (UG  FE/LI 
IRON.  TOTAL  (UG  FE/LI 
MAGNESIUM.  TOTAL  (MG  Mb/Ll 

MANGANESE.  DISSOLVED  < UG  MN/L I 
MANGANESE.  TOTAL  (UG  MN/L I 
POTASSIUM.  TOTAL  (MG  K/L I 

SODIUM.  TOTAL  (MG  NA/LI 
ZINC.  TOTAL  (UG  ZN/Ll 

NUTRIENTS 

carbon.  DISSOLVED  ORGANIC  (MG  C/Ll 
carbon.  TOTAL  ORGANIC  (MG  C/Ll 
CARSON  OIOXIOE  (MG  C02/LI 

NITROGEN.  TOTAL  AMMONIA  (MG  N/L I 
NITROGEN.  NITRATE. NITR ITE  I  MG  N/L) 
NITROGEN.  TOTAL  INORGANIC  (MG  N/Ll 

N.TROGEN.  TOTAL  KJELOAM.  (MG  N/L  I 
NITROGEN.  TOTAL  ORGANIC  (MG  N/LI 
NITROGEN.  TOTAL  (MG  N/LI 

ORTHOPHOSPHATE.  DISSOLVED  (MG  P/Ll 
PHOSPHORUS.  TOTAL  (MG  P/L I 

BIOLOGICAL  DATA 

BACTERIOLOGICAL  data 

fecal  COLIFORM  (LOG 101 /IC3ML I  I 
FECAL  STREPTOCOCCI  (LOC10(/100ML II 

fc/fs  ratio 


STAT ION 
17 

12/  3/79 


SO. 

I  .0 


12.  0 

96. 


9.3 

6.80 


SO. 

5.90 

78. 

<  10. 


33. 

S. 

2. 

<  0.1 
7.2 
41.1 

500 

1290 

0.9 

<  50 

<  SO 
1  .9 

3.20 

20 


6  • 
6  • 
13.6 

0.03 
0. 4  A 
0.49 

0.2 

0.1 

0.6 

0.03 

0.04 


1  .94 


ST4TION 

IB 

1*/  4/79 


SO. 

1.0 


II. s 

108. 


9.8 

7.00 


26. 

9.50 

ta. 


37. 

4. 

5. 

(  0.1 
B.7 
36.2 

SO 

1130 

1.3 

<  50 
60 
2.0 

6.70 

30 


5. 

5. 

9.4 

0.09 

0.39 

0.48 

0.3 

0.2 

0.7 

<0.01 

0.04 


1.43 


STATION 

19 

12/  4/79 


50. 

1.0 


11.5 

102. 


9.5 

7.00 


25. 

9.30 

71. 

14. 


35. 

4. 

5. 

<  0.1 
7.5 
37.2 

90 
1070 
1  .3 

<  SO 
60 
1.9 

4.30 


S. 

s. 

e.a 

0.02 

0.37 

0.39 

0.3 

0.3 

0.7 

0.01 

0.04 


1  .  10 


TABLE  D-8 

WATER  QUALITY  SAMPLING  RESULTS 
SPECIAL  STATIONS,  PHASE  II,  CYCLE  1 


Parameter  Name 
(Units) 

Meteorological  Data 

Station 

AO 

2/21/79 

Air  Temperature  (°C) 

20.0 

Cloud  Cover  (Percent) 

100 

Wind  Velocity  (MPH) 

0.0 

Wind  Direction  (Deg  Fm 

True  N,  CW) 

— 

Hydrological  Data 

Total  Depth  (Meters) 

5.0 

Wave  Height  (Meters) 

0.10 

Curring  Speed  (fps) 

3.0 

Physical  Data 

X- Section  Loc  [%  From  R-BK 

LK  Upst) 

95 

Secchi  Disk  Transparency 

(Meters) 

0.7 

Depth  of  1*  Surface  Light 

(Meters) 

1.8 

Field  Measurements 

Sample  Depth  (Meters) 

1.0 

Water  Temperature  (°C) 

8.0 

Spec.  Conductance,  Fid. 

(vmho/cm  25C) 

58 

Oxidation  Reduction 

Potential  (mV) 

320 

Dissolved  Oxygen,  Electrode 

(mg/1) 

12.8 

pH  (STO  Units) 

6.8 

Laboratory  Data 

Turbidity,  Hach  Turbidimeter 

(FTU) 

7.6 

Bacteriological  Data 

Fecal  Coliform  (Log  10 
(/100  ml)) 

Fecal  Streptococci  (Log  10 
(/100  ml)) 

FC/FS  Ratio 


Station 

Station 

Station 

Station 

BO 

B1 

B2 

Fe 

2/21/79 

2/22/79 

2/20/79 

2/20/79 

20.0 

15.0 

100 

100 

0.0 

5.0 

— 

70 

0.0 

0.01 

3.0 

5 

0.7 

0.6 

1.5 

1.5 

1.0 

0.3 

0.3 

1.0 

8.0 

9.0 

74 

79 

170 

330 

12.9 

11.2 

7.2 

7.4 

9.6 

0.0 

1.70 

4.9 

1.20 

0.30 

<0.06  24.50 
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TABLE  D-9 

WATER  QUALITY  SAMPLING  RESULTS 
SPECIAL  STATIONS,  PHASE  II,  CYCLE  2 


Parameter  Name 
(Units) 


Meteorological  Data 

Air  Temperature  (°C) 

Cloud  Cover  (Percent) 

Wind  Velocity  (MPH) 

Wind  Direction  (Deg  Fm 
True  N,  CW) 

Hydrological  Data 

Total  Depth  (Meters) 

Wave  Height  (Meters) 

Current  Speed  (fps) 

Physical  Data 

X-Section  Loc  (%  From  R-BK 
LK  Upst) 

Secchi  Disk  Transparency 
(Meters) 

Depth  of  1%  Surface  Light 
(Meters) 

Field  Measurements 

Sample  Depth  (Meters) 

Water  Temperature  (°C) 

Spec.  Conductance,  Fid. 

(pmho/cm  25C) 

Oxidation  Reduction 
Potential  (mV) 

Dissolved  Oxygen,  Electrode 


pH  (STD  Units) 

Laboratory  Data 

Turbidity,  Hach  Turbidimeter 
(FTU) 

Bacteriological  Data 

Fecal  Collform  (Log  10 
(/100  ml)) 

Fecal  Streptococci  (Log  10 
(/100  ml)) 

FC/FS  Ratio 


Station 

Station 

Station 

Station 

Station 

AO 

BO 

B1 

B2 

Fe 

4/4/79 

4/4/79 

4/2/79 

25.0 

22.0 

22.0 

100 

100 

100 

0.0 

0.0 

7.0 

— 

— 

160 

6.0 

3.0 

2.5 

0.1 

0.1 

0.02 

3.5 

2.5 

95 

5 

30 

0.3 

0.6 

0.6 

0.9 

1.5 

1.2 

1.0 

1.0 

1.0 

15.0 

15.0 

18.0 

54 

60 

78 

390 

350 

400 

9.9 

10.3 

9.2 

7.0 

7.1 

7.2 

32.1 

16.1 

10.4 
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TABLE  D-10 

MATER  QUALITY  SAMPLING  RESULTS 
SPECIAL  STATIONS,  PHASE  II,  CYCLE  3 


Parameter  Name 
(Units) 

Meteorological  Data 

Station 

AO 

6/6/79 

Air  Temperature  (°C) 

31.0 

Cloud  Cover  (Percent) 

100 

Mind  Velocity  (MPH) 

3.5 

Mind  Direction  (Deg  Fm 

True  h,  CM) 

180 

Hydrological  Data 

Total  Depth  (Meters) 

4.0 

Have  Height  (Meters) 

0.1 

Current  Speed  (fps) 

2.5 

Physical  Data 

X-Section  Loc  (X  Fro*  R-BK 


LK  Upst) 

Seech 1  Disk  Transparency 

95 

(Meters) 

Depth  of  IX  Surface  Light 

0.65 

(Meters) 

1.8 

Field  Measurements 

Sample  Depth  (Meters) 

1.0 

Hater  Temperature  (°C) 

Spec.  Conductance,  Fid. 

24.0 

(ymho/cm  25C) 

51 

Oxidation  Reduction 

Potential  (mV) 

Dissolved  Oxygen,  Electrode 

335 

(•9/1) 

pH  (STD  Units) 

8.5 

6.9 

Laboratory  Data 

Turbidity,  Hach  Turbidimeter 

(FTU) 

16.6 

Bacteriological  Data 

Fecal  Coll fora  (Log  10 
(/100  ml)) 

Fecal  Streptococci  (Log  10 
(/100  ml)) 

FC/FS  Ratio 


Station 

Station 

Station 

Station 

BO 

B1 

B2 

Fe 

6/6/79 

6/4/79 

6/4/79 

6/5/79 

30.0 

29.0 

50 

50 

0.0 

5.0 

— 

340 

3.0 

1.5 

2.0 

2.0 

0.05 

0.1 

2.0 

0.0 

5 

10 

5 

0.6 

0.6 

1.5 

1.5 

1.0 

0.3 

0.3 

1.0 

24.0 

26.0 

153 

63.7 

153 

445 

7.3 

8.2 

6.8 

7.4 

21.6 

20.6 

0.70 

0.90 

<0.00 

1.60 

>5.0 

0.21 

TABLE  D-ll 

WATER  QUALITY  SAMPLING  RESULTS 
SPECIAL  STATIONS,  PHASE  II,  CYCLE  4 


Parameter  Name  Station 

(Units)  AO 

7/19/79 

Meteorological  Data 

Air  Temperature  (°C)  35.0 

Cloud  Cover  (Percent)  30 

Wind  Velocity  (MPH)  6.0 

Wind  Direction  (Deg  Fm 

True  N,  CW)  2 

Hydrological  Data 

Total  Depth  (Meters)  2.0 

Wave  Height  (Meters)  0.0 

Current  Speed  (fps)  1.0 

Physical  Data 

X-Section  Loc  (56  From  R-BK 

LK  Upst)  95 

Secchi  Disk  Transparency 
(Meters) 

Depth  of  1%  Surface  Light 

(Meters)  2.4 

Field  Measurements 

Sample  Depth  (Meters)  1.0 

Water  Temperature  (°C)  29 

Spec.  Conductance,  Fid. 

(umho/cm  25C)  60 

Oxidation  Reduction 

Potential  (mV)  tv  470 

Dissolved  Oxygen,  Elettrode 

(mg/1)  6.7 

pH  (STD  Units)  7.0 


Laboratory  Data 

Turbidity,  Hach  Turbidimeter  8.3 
(FTU) 

Bacteriological  Data 

Fecal  Coliform  (Log  10 
(/100  ml)) 

Fecal  Streptococci  (Log  10 
(/100  ml)) 

FC/FS  Ratio 


Station 

Station 

Station 

Station 

BO 

B1 

B2 

Fe 

7/18/79 

7/16/79 

7/16/79 

7/17/79 

28.0 

35.0 

100 

10 

0.0 

0.0 

2.0 

3.0 

2.0 

0.0 

0.0 

2.0 

0.0 

5 

90 

5 

30 

0.65 

0.4 

1.4 

1.0 

0.3 

0.3 

1.0 

28.5 

29 

381 

78 

6 

5.9 

7.6 

7.2 

19.6 

0.78 

0.00 

9.6 

0.60 

1.5 


0.70 

0.2 


TABLE  D- 12 

WATER  QUALITY  SAMPLING  RESULTS 
SPECIAL  STATIONS,  PHASE  II,  CYCLE  5 


Parameter  Name 
(Units) 

Meteorological  Data 

Station 

AO 

8/15/79 

Air  Temperature  (°C) 

32.0 

Cloud  Cover  (Percent) 

70 

Wind  Velocity  (MPH) 

4.0 

Wind  Direction  (Deg  Fm 

True  N,  CW) 

340 

Hydrological  Data 

Total  Depth  (Meters) 

3.0 

Wave  Height  (Meters) 

Current  Speed  ( fps ) 

1.0 

Physical  Data 

X-Section  Loc  (%  From  R-BK 

LK  Upst) 

95 

Secchi  Disk  Transparency 

(Meters) 

1.2 

Depth  of  1%  Surface  Light 

(Meters) 

2.8 

Field  Measurements 

Sample  Depth  (Meters) 

1.0 

Water  Temperature  (°C) 

28 

Spec.  Conductance,  Fid. 

(umho/cm  25C) 

73 

Oxidation  Reduction 

Potential  (mV) 

477 

Dissolved  Oxygen,  Electrode 

(mg/1) 

7.8 

pH  (STD  Units) 

7.09 

Laboratory  Data 

Turbidity,  Hach  Turbidimeter 

(FTU) 

3.1 

Bacteriological  Oata 

Fecal  Collform  (Log  10 
{/100  ml)) 

Fecal  Streptococci  (Log  10 
(/100  ml)) 

FC/FS  Ratio 


Station 

BO 

8/15/79 

Station 

B1 

8/16/79 

Station 

B2 

8/13/79 

Station 

Fe 

8/14/79 

32.0 

50 

0.0 

31.5 

50 

5.0 

— 

300 

2.0 

2.0 

2.0 

2.0 

0.5 

0.0 

5 

90 

5 

40 

1.1 

0.7 

3.1 

1.3 

1.0 

0.3 

0.3 

1.0 

29 

28 

75 

87 

512 

464 

7.8 

5.6 

8.3 

7.3 

2.3 

7.5 

0.0 

<0.0 

0.48 

1.23 

0.33 

<0.06 

1 

* 


i 


-i 


4 


■4 


•j 
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TABLE  D- 13 

WATER  QUALITY  SAMPLING  RESULTS 
SPECIAL  STATIONS,  PHASE  II,  CYCLE  6 


Parameter  Name 

Station 

Station 

Station 

Station 

Station 

(Units) 

AO 

B0 

B1 

82 

Fe 

9/25/79 

9/26/79 

9/25/79 

9/24/79 

9/25/79 

Meteorological  Data 

Air  Temperature  (°C) 

21.5 

21.0 

21.0 

Cloud  Cover  (Percent) 

100 

100 

100 

Wind  Velocity  (MPH) 

Wind  Direction  (Deg  Fm 

2.5 

5.0 

10.0 

True  N,  CW) 

10 

10 

40 

Hydroloqical  Data 

Total  Depth  (Meters) 

2.0 

5.0 

1.5 

2.0 

3.0 

Wave  Height  (Meters) 

0.0 

0.05 

0.20 

Current  Speed  (fps) 

1.0 

1.0 

0.0 

Physical  Data 

X- Section  Loc  (%  From  R-BK 

LK  Upst) 

95 

5 

95 

5 

50 

Secchi  Disk  Transparency 
(Meters) 

Depth  of  1%  Surface  Light 

1.0 

1.0 

0.5 

1.2 

(Meters) 

2.4 

2.3 

Field  Measurements 

Sample  Depth  (Meters) 

1.0 

1.0 

0.3 

0.3 

1.0 

Water  Temperature  (°C) 

Spec.  Conductance,  Fid. 

23.5 

23.5 

24.0 

(wmho/cm  25C) 

64 

72 

87 

Oxidation  Reduction 

Potential  (mV) 

Dissolved  Oxygen,  Electrode 

430 

560 

600 

(mg/1) 

pH  (STD  Units) 

8.2 

7.0 

8.1 

6.95 

6.0 

6.5 

Laboratory  Data 

Turbidity,  Hach  Turbidimeter 

(FTU) 

3.6 

4.6 

15.6 

Bacteriological  Data 
Fecal  Coliform  (Log  10 


(/100  ml)) 

<0.0 

0.30 

Fecal  Streptococci  (Log  10 
(/100  ml)) 

1.72 

2.04 

FC/FS  Ratio 

<0.02 

0.02 

D-50 


TABLE  D-14 

WATER  QUALITY  SAMPLING  RESULTS 
SPECIAL  STATIONS,  PHASE  II,  CYCLE  7 


Parameter  Name 
(Units) 


Station  Station  Station  Station  Station 

AO  BO  B1  B2  Fe 

12/5/79  12/5/79  12/6/79 


Meteorological  Data 


Air  Temperature  (°C) 
Cloud  Cover  (Percent) 
Wind  Velocity  (MPH) 
Wind  Direction  (Deg  Fm 
True  N,  CW) 


Hydrological 


Total  Depth  (Meters) 
Wave  Height  (Meters) 
Current  Speed  (fps) 


Physical  Data 


X-Section  Loc  (X  From  R-BK 
LK  Upst) 

Secchi  Disk  Transparency 
(Meters) 

Depth  of  IX  Surface  Light 
(Meters) 


Field  Measurements 

Sample  Depth  (Meters) 

Water  Temperature  (°C) 

Spec.  Conductance,  Fid. 

(iiinho/cm  25C) 

Oxidation  Reduction 
Potential  (mV) 

Dissolved  Oxygen,  Electrode 
(mg/1) 

pH  (STD  Units) 


Laboratory 


Turbidity,  Hach  Turbidimeter 
( FTU) 


16.0 

11.0 

15.0 

20 

10 

100 

0.0 

4.0 

6.0 

_ 

120 

300 

2.0 

2.0 

2.0 

0.0 

0.0 

0.1 

3.0 

3.0 

0.0 

95 

5 

50 

0.85 

0.7 

0.7 

2.0 

1.7 

2.0 

1.0 

1.0 

1.0 

15.0 

12.0 

12.5 

72 

101 

85 

497 

544 

485 

9.7 

9.8 

10.0 

6.71 

6.85 

7.13 

.3 

7.5 

8.5 

Bacteriological  Data 


Fecal  Col i form  (Log  10 
(/100  ml)) 

Fecal  Streptococci  (Log  10 
(/100  ml)) 

FC/FS  Ratio 


D-51 


TABLE  D-I5a 


44  LAKL'  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUOV  4* 

CORPS  OF  JNGIMEF.RS  (CONTRACT  DACkrO  l- 78-C-  0  1 0  1 )  PHASE:  II  >  CYCLE  I  (  2/1 9-22/1 979 ) 

BIOLOGICAL  OATA  (COMPOSITE  SAMPLES) 


1 

• 

9 

•  STATION 

STATION 

• 

•  STATION 

• 

•  STATION 

« 

« 

*  DAP  AMF.TT.Q  NAM!  (UNITS) 

•  01 

02 

•  03 

•  04 

i 

« 

• 

•  2/21/79 

• 

2/21/79 

•  2/21/79 

• 

•  2/21/79  j 

i 

•  BIOMASS  MPASURSM^NTS 

• 

• 

• 

• 

• 

■  EUPHOTIC  ZONE 

• 

• 

• 

•  ATP-AO'iNOSINE  TPI  PHOSPHATE  (NG/L) 

•  BO. 

80. 

•  100. 

•  BO. 

•  niOMASD.  PLAfiKTON  (GM/CU  M| 

•  3. 

3. 

•  2. 

•  2. 

•  CHLORCPHVLL-4  (UG/L) 

•  11.9 

13.4 

*  13.4 

•  10. S 

4 

•  CHLOROPHYLL— 0  (UG/L) 

#  1.3 

2.9 

•  0.3 

*  1.0 

4 

'  CHLOROPHYLL -C  (UG/L 1 

1 

a  <  6.1 
• 

<  0.  1 

*  0.2 
• 

■  <0.1 

4 

« 

STATION 

STATION 

•  STATION 

STATION 

« 

1 

PAPAMETER  NAME  (UNITS) 

05 

06 

•  07 

OS 

1 

2/21/79 

2/21/79 

•  2/20/79 

2/20/79 

• 

— 

— 

'  BIOMASS  MEASUREMENTS 

« 

•  EUPHOTIC  ZONE 

4 

4 

•  ATP-ACENOS1NE  TRIPHOSPHATE  (NG/L) 

90. 

60. 

*  50. 

60. 

\ 

•  BIOMASS.  PLANKTON  (CM/CU  Ml 

A. 

9  <  1  • 

3. 

i 

•  chlorophyll- a  (ug/l) 

14.0 

4.2 

•  12.9 

15.4 

i 

•  chlorophyll-b  (ug/l ) 

1  .2 

0.6 

9  1.1 

0.6 

i 

•  Chlorophyll -C  (ug/l ) 

0.2 

0.2 

•  <0.1 

<  0.1 

« 

• 

""  “  “  -  — —  “  -  -  - - - 

PAPAMCTFR  NAME  (UNITS) 


STATION 

09 

2/20/79 


STATION 

10 

2/20/79 


STATION 
I  1 

2/20/79 


STATION 

12 

2/22/79 


BIOMASS  MLASURSMENTS 
FUPHOTIC  ZONE 

ATP- ADENOSINE  TRIPHOSPHATE  INC/U 
UI3MASS.  PLANKTON  (GM/CU  w) 
OS.OROPMVLL-A  |  UG/L  I 

CHLORCPHYLL-3  IUG/L) 

ChlOPCPMVLL-C  IUG/L) 


50. 
3. 
20.  a 

I  .3 
<  0.1 


1«0. 

3. 

20.  4 

I  .5 

:  o.i 


60. 
2. 
12.  7 

0.5 

<0.1 


TO. 

<  I. 
6.1 

1.0 

<  0.1 


PARAMETER  name  1  UNITS ) 

9 

9  STATION 

9  I J 

9  2/19/79 

• 

STATION 

1  4 

2/22/ 79 

STATION 

15 

2/1 9/79 

STATION 

16 

2/19/79 

BIJMASS  MEASUREMENTS 

• 

• 

EUPHOTIC  ZONC 

• 

AT  P- AC ENOS  I NC  TRIPHOSPHATE  ING/L) 
OIPMASS.  PLANKTON  I GM/CU  M  ) 
CHL.IFOPHYCL-A  (UG/L) 

9  < 

• 

• 

30  . 

1  • 

0.5 

<20. 

1  • 

2.  1 

<  30. 

1  . 

2.  1 

<  50. 

3. 

1.2 

C  NCOrQPH  VLL-0  (UG/L) 

CNL 320PHYLL-C  1 UG/L ) 

• 

9  < 

• 

0.  4 

0.  t 

0.4 

0.  1 

1  .2 

0.2 

0.6 

<0.1 

0-52 


TABLE  D-15b 


PAR APT TEP  NAME  (UNITS I 


HICMASS  MEASUREMENTS 
EUPHOTJC  ZONE 

ATP-A'V'flOSI  HE  TP  I  PHOSPHATE  ( NG/L ) 
PICMASS.  PL AH* T CM  ( OR/  CU  M) 
CMLORCPHYLL-A  (UG/l ) 

CHLOROPHYLL -O  (UG/L) 

CMLOROPHVLL-C  (UG/L) 


• 

STATION  « 

STATION 

STATION 

• 

1  7  1 

ia 

1  9 

•  2/19/fv  « 

•  i 

•  < 

•  ( 

2/20/ /9 

2/20/79 

« 

• 

• 

• 

<  50. 

60. 

70. 

• 

2. 

3. 

3. 

t 

• 

1  .3 

1  1.3 

12.0 

• 

0.2 

0.  7 

1.7 

• 

<0.1 

0.2 

<  0.1 

TABLE  D-16a 


**  LAKE  SEMINOLE  WATCH  QUALITY  MANAGEMENT  STUDY  *• 
coins  OF  ENGINEERS  (CONTRACT  D ACWO 1-78-C-0 1 01 »  PHASE  tl.  CYCLE  2  (4/2-4/1979) 


BIOLOGICAL  OATA  (COMPOSITE 

SAMPLES) 

/  t 

• 

•  STATION 

• 

% 

STATION 

STATION 

•  STATION 

• 

• 

__  •  rAOAMETEK  NAME  (UNITS) 

•  01 

• 

C2 

03 

•  04 

• 

s 

•  4/  4/79 

• 

• 

• 

4/  4/79 

4/  4/79 

•  4/  4/79 

• 

• 

* 

•  QIC«ASS  Mr.ASUR«H£NTS 

• 

t 

• 

• 

f 

•  TUPHOTIC  ZONE 

• 

• 

•  ATP-AO  fllCSINF  TRIPHOSPHATE  (NG/L  ) 

•  100  . 

• 

80. 

too. 

•  80* 

• 

•  0 1 C  MASS .  PLANKTON  (GM/CU  M) 

•  8. 

• 

6. 

8. 

•  4. 

• 

•  CHLOROPHYLL -A  (UG/U 

•  10  *8 

• 

to  m2 

10.6 

• 

V  *  ChLOROPHYLL-B  c  UG/L  I 

• 

•  0  •  3 

• 

• 

0.2 

0.4 

•  0.2 

• 

•  chloiophyll-c  (ug/l) 

• 

•  0.  1 
• 

•  <  0.  I 

t 

0.2 

I  <  0.) 

• 

« 

•  ' .  ; 

•  • 

•  STATION  * 

STATION 

ST AT  ION 

ST  AT  ION 

• 

t 

•  PARAMETER  name  (UNITS) 

•  05 

• 

06 

07 

08 

• 

•  4/  4/79 

• 

• 

• 

4/  4/79 

4/  3/79 

4/  3/79 

• 

« 

• 

BIOMASS  MEASUREMENTS 

• 

• 

* 

• 

« 

■  TUPHOTIC  ZONE 

t 

t 

• 

•  ATP-AD5N9SINZ  TRIPHOSPHATE  (NG/L) 

•  70. 

• 

60. 

50. 

140. 

• 

•  EMCMASS.  PLANKTON  (GM/CU  M) 

•  6. 

• 

3. 

3. 

3. 

• 

•  CHLCRCPMYLL-A  (UG/L) 

•  9.  1 

t 

8.2 

15.5 

16.1 

« 

V*  •  CHLOROPHYLL -O  (UG/L) 

*  1.0 

« 

1.4 

1.4 

1.1 

*■  •  ChLO°OPHYLl  —  C  (UG/L) 

• 

•  <0.1 
• 

• 

• 

<  0.  1 

0.2 

0.2 

• 

9 

• 

» 

* 

• 

•  STATION 

f 

• 

STATION 

ST  AT  ION 

ST AT  ION 

9 

1 

*  PARAMETER  NAME  4  UN ITS) 

•  09 

• 

10 

l  1 

I  3 

4 

SO  : _ _ 

•  4/  J/79 

• 

• 

• 

4/  2/79 

4/  3/79 

4/  2/79 

« 

< 

• 

•  biomass  measurements 

• 

« 

• 

• 

• 

1 

•  T UPHOTI C  ZONE 

• 

• 

« 

•  ATP-AOCNOSINT  TPIPHOSomATE  (NG/L) 

•  90. 

« 

120. 

ISO. 

60. 

• 

•  CIOMASS.  PLANKTCN  (GM/CU  M) 

•  3. 

« 

4. 

3. 

3. 

•  CHLOROPHYLL- A  (UG/L) 

•  26.  7 

V 

23.  7 

26.6 

<4.9 

1 

•  •  CHI ORPPMYLL-O  (UG/L) 

•  2*2 

f 

2.  I 

I  .1 

t  •  t 

1 

•  CHLOPOPHYLL-C  CUG/Ll 

_  _  _  _ _ 

*  0.4 

• 

9 

9 

0.3 

0.7 

0.3 

• 

1 

.  ... _ 

_ _ ........ 

__  «» 

•  STATION 

STATION 

ST4TI0N 

STATION 

1 

•  PARAMETER  name  (UNIiS) 

1  A 

IS 

16 

17 

« 

• 

•  4/  2/79 

4/  2/79 

4/  2/79 

4/  2/79 

• 

1 

| 

•  0(  OMASS  MEASUREMENTS 

•  1 

i 

•  p LPHOTI  C  ZONE 

' 

•  ATP - A L ENOS INC  TRIPHOSPHATE  ( NG/L 1 

•  30. 

so. 

2  0. 

<  20. 

• 

•  Cl  1MA3S.  PLANKTCN  (GM/CU  Ml 

•  2. 

3. 

1. 

2. 

•  1 

•  CHLOROPHYLL -A  (UG/L) 

•  2.5 

10.  9 

1.6 

2.4 

•  •  CHLOSCPHYLL-O  (UG/L) 

Wfum 

m 

0*3 

■ 

•  CMLORCPMYLL-C  1 UG/L 1 

• 

1 

mm 

• 

o 

V 

<  0.1 

« 

• 

I 

1 


0-54 


TABLE  D-16b 


PARAMETEP  NAMT  i UNITS! 


STAT ION 
13 

♦/  3/79 


BIOMASS  MEASUREMENTS 


FUPHOTIC  ZONE 


ATP— AC1NOSINE  TPIPHOSPHATE  INC/L)  •  120. 

BIOMASS.  PLANKTON  I GM/CU  M)  •  2. 

CH.3P0PHYLL-A  (UG/Ll  •  14.6 

CHLOROPHVU.-B  IUG/L )  •  0.3 

CHLOROPHYLL -C  (UG/Ll  *  0.1 


STATION 

19 

4/  3/79 


I  10. 

3 

13. 

0.4 

0.1 


TABLE  D-17a 


**  LAKE  SEMINOLE  »A  TEP  QUALITY  MANAGEMENT  STUOV  •• 

CORPS  OF  ENGINEERS  I  CONTRACT  MACHO 1-78-C-0 10 1 1  PHASE  II.  CYCLE  3  I  6/A  —A/I  970 1 

BIOLOGICAL  OATA  (COMPOSITE  SAMPLES! 


_  , 

• 

•  STATION 

STAT ION 

STATION 

t 

« 

station 

• 

« 

J 

^A^AMF^ER  N4ME  f UNITS) 

•  01 

02 

03 

• 

04 

• 

« 

•  6/  6/7Q 

« 

6/  6/79 

6/  6/79 

, » 

• 

6/  6/70 

* 

t 

ia  7 

BIOMASS  MEASUREMENTS 

• 

• 

• 

* 

• 

• 

EUPHOTIC  ZONE 

• 

« 

• 

ATP-AOENOSINE  TRIPHOSPHATE  (NG/L! 

•  170. 

«0. 

70. 

• 

110. 

• 

R I C  MASS •  PLANKTON  (CM/CU  MJ 

*  <  1  . 

4  • 

3. 

• 

2. 

• 

cmlorophyll-a  iug'L) 

•  2  •  B 

2.4 

3.3 

• 

3.3 

• 

i 

chlorophyll-b  iug/li 

•  0.  4 

0.5 

<  0.1 

<  0.1 

« 

j 

CHLOROPHYLL-C  (UG'Ll 

•  <3.1 

• 

0.2 

<  0.1 

• 

« 

<  0.1 

• 

• 

t 

J 

PARAMETER  NAME  (UNITS! 


BIOMASS  MEASUREMENTS 
EU  PHOTIC  ZONE 

ATP-AOEN0S1 KE  TRIPHOSPHATE  ING/L I 
RICMASS.  PLANKTON  IGM/CU  Ml 
CMLORO™HYLL-A  IUG/LI 

CHLOROPHYLL-R  (UG/L! 

CHCOROPHYLL-C  (UG/L1 


STAT ION 
05 

6/  6/70 


<  0.  I 

<  0.1 


STATION 

06 

6/  6/70 


STATION 

07 

6/  5/79 


0.7 

<  0.1 


STATION 

OB 

6/  S/TS 


0.2 

<  0.1 


PARAMETEP  NAME  (UNITS! 


BIOMASS  MEASUREMENTS 
EU  PHOT  1C  ZONE 

AT"»~AOENOSI  *.P  TRIPHOSPHATE  (NG/L! 
OICMAGS,  PLANKTON  |G*»/CU  Ml 
CHLOROPHYLL- A  (UG/L 1 

CHLOROPHYLL-0  (UG/L! 

CHLOROPHYLL— C  ( UG/L I 


STATION  •  STATION  •  STATION 
39  •  10  •  II 

6/  5/79  •  6/  5/75  •  6/  5/79 


i  I  3. 

5. 

18.1 

• 

• 

• 

« 

so . 

5. 

13.7 

t 

• 

• 

t 

100. 

2. 

9.6 

■ 

• 

• 

AO. 
1  . 
t.A 

1.3 

3.6 

t 

• 

0.  9 
3.5 

t 

1  .  A 
O.A 

• 

• 

0.2 
<  3.1 

STATION 

12 

6/  6/75 


<  3.1  ^ 


PARAMETER  NAME  (UNITS! 


STAT ION 
l  3 

6/  A/79 


STAT ION 
I  A 

6/  A/79 


STATION 
1  5 

6/  A/79 


STATION 

16 

6/  A/79 


OIOMASS  MEASUREMENTS 
EUPHOTIC  ZONE 


ATP-AOENOSI  >E 

TRIPHOSPHATE  (NG/L 1 

• 

l  AO. 

• 

90  . 

• 

too. 

• 

<  30. 

MI ONA IS.  PLANKTON  (G»/CU  Ml 

■ 

<  1  . 

t 

2. 

• 

1 . 

• 

1. 

CHLOROPHYLL- A 

CU'./L! 

• 

10.8 

• 

• 

S  .5 

• 

• 

14. O 

• 

• 

1  .V 

CHLOROPHYLL  — 3 

(UG/L  1 

1 

1.3 

• 

0.  7 

• 

l.S 

• 

0.4 

OK-OROPMYLL— C 

(UG/L 1 

• 

3.5 

• 

• 

0.  5 

• 

1. 1 

• 

• 

0.2 

D-56 


TABLE  D-17b 


D-57 


TABLE  D-18a 


•  4  LAKE  SEMlNOLF  KATFR  QUALITY  MANAGEMENT  STUDY  •• 

CUFOS  CF  ENGINCCRS  (CONTRACT  OACW0I-78-C-0 101 )  PHASE  II.  CYCLE  A  (  7/1 1,- 1  D/I  979) 

BIOLOGICAL  OATA  (COMPOSITE  SAMPLES) 


PARAMETER  NAME  (UNITS! 


STAT |CN 
01 

7/1  9/79 


STATION 

C2 

7/19/79 


STATION 

03 

7/1 8/79 


STAT ION 

OA 

7/18/79 


DICMASS  MEASUREMENTS 
EU^HOTIC  ZONE 


ATP-ADENOSINC 

TRIPHUS’HATE  (NG/L) 

• 

•  120. 

• 

• 

90. 

• 

• 

1  A  0  • 

90. 

a 

a 

DICMASS.  PLANKTON  ( GM/CU  M) 

•  7. 

• 

7. 

• 

0. 

20  . 

* 

CHLOSCPHYLL-A 

(UG/L) 

•  14.1 

• 

12.8 

• 

13.9 

12.7 

0 

CELOnOPHYLL-O 

I  UG/L  ) 

•  0.6 

• 

<0.5 

• 

0.1 

0.9 

w 

CTLOROPIIYLL-C 

I UG/L) 

•  0.  1 
a 

• 

• 

<0.3 

a 

a 

<  0.) 

o.e 

0 

A 

• 

•  STATION 

• 

• 

ST  AT  1  ON 

a 

a 

STAT ION 

ST  AT  ICN 

0 

« 

PARAMETER  NAME  (UNITS) 

•  05 

• 

06 

a 

07 

08 

a 

•  T/18/79 

0 

7/18/79 

a 

7/18/79 

7/1  7/79 

HI CMASS  ME  ASURCMENTS 
ELPMOTIC  ZONE 

ATP-XOENOSINE  TRIPHOSPHATE  I NG/LI 
niCMASS.  PLANKTON  I  CM/C U  MI 
CHLOROPHYLL- A  (UG/LI 

CHLORCPMYLL-B  (UG/L) 
CELORCPHYLU-C  (UG/LI 


PARAMETER  name  (UNITS) 

SIC  IASS  MEASUREMENTS 
FUPHOT1C  ZONE 


<100. 

a 

a 

150. 

>20. 

<  60. 

i 

a 

26. 

a 

6. 

7. 

*». 

IA.4 

a 

a 

13.7 

11.3 

12.5 

« 

a 

0.7 

a 

O.A 

0.7 

0.2 

4 

0.2 

a 

a 

<  O.t 

0  .A 

<  0.1 

• 

1 

TAT  I  ON 

0 

0 

STATION 

STATION 

STATION 

0 

0 

09 

0 

1  0 

1  I 

12 

a 

7/1 7/79 

• 

7/  1  7/  79 

7/1 7/79 

T/18/79 

a 

a 

atp-acenosinc 

TPIPIICSPMATC  (NG/L) 

a 

a 

70. 

a 

a 

AO. 

a 

a 

u 

4O0 

niCMASS.  PLANKTON  (GM/CU  M) 

a 

7. 

a 

6. 

a 

mm 

< 

1  • 

CI-LORfV'HYLL-A 

(UG/L) 

a 

a 

12.0 

a 

a 

(A. 6 

a 

• 

1*0 

CHLORCPIlYLL-n 

(UG/L) 

• 

1  .5 

a 

0.9 

• 

Kfl 

< 

O.i 

CK3RCPMYLL-C 

(UG/L) 

• 

• 

0.2 

f 

a 

<  0.1 

a 

a 

<  0  .4 

0 

0 

< 

0  •  I 

a 

• 

PAPAMPTCP  NAME  (UNITS)  • 

t 

0 

STAT ION 

1  3 

7/16/79 

•  station 

•  14 

•  7/lo/79 

STATION 

l  5 

7/16/79 

STATION 

1  6 

Y/lfc/79 

. 

It  (CMASS  MEASUREMENTS  • 

• 

FUPHOTIC  ZONE  * 

i 

ATP-ARuNOSINT  TRIPHOSPHATE  CM-i/L)  • 
OICKASS.  PLANKTON  (GM/CU  HI  • 

CML09CPHYLL-A  (LG/Ll  • 

. 

110. 

3. 

17.4 

•  4C  * 

•  <  1  • 

•  6.7 

140. 

?. 

20.4 

30. 

<  1 . 

4.9 

CHLOROPHYLL— 0  (UG/L)  • 

O-LORCPHYLL-C  (UG/L)  • 

1.4 

0.7 

•  0*4 

•  <0.1 

2.0 

1  .9 

1.7 
<  0.1 

0-58 


TABLE  D-18b 


PArAiETER  NAME  (UNITS) 

•  STATION 

•  17 

•  7/16/79 

• 

ST  AT  ION 

Id 

7/1 7/79 

ST  AT  ION 
19 

7/17/79 

• 

BIOMASS  MEASUPEMENTS  • 

- 

ECPHCT1C  ZONE 

« 

ATP-AOCU3SINF  TRI  PHOS"»MATE  (  NG/l_ )  •  <  53. 

niCPASS.  Pi- ANKTCN  (GM/CU  *)  •  9. 

CHLOBCPtlY LL-A  (UG/U  •  1  .6 

1  AO. 

9. 

10. A 

00. 

6. 

6.2 

CH-OROPHYLL-O  (  UO./L  ) 
CHLOROPHYLL-C  1 UG/U I 

•  0.5 

•  <0.1 
• 

l.  1 
<  0.  I 

0.5 
<  0.2 

ro« 


PARAMETER  NAME  (UNITS) 


■  • 

STAT ION 

0 

STATION 

• 

STATION 

0 

STATION 

•  PARAMETER  NAME  (UNITS)  • 

01 

■ 

02 

• 

03 

0 

04 

•  9 

•  • 

8/1  S/79 

• 

• 

8/15/79 

• 

0 

8/1  5/79 

0 

0 

8/1  S/79 

OICMASS  MEASUREMENTS 


EUPHOTIC  ZONE 

ATP— ACENOSI NE  TRIPHOSPHATE  ( MG/L ) 

0 

0 

30. 

0 

0 

0 

SO. 

0 

0 

0 

40. 

0 

0 

0 

80. 

OICMASS.  PLANKTON  (GM/CU  M) 

0 

2. 

0 

1  . 

0 

<  1. 

0 

2. 

CMLORCPHVLL-A  (UG/L) 

0 

9.9 

0 

1 1  .0 

0 

10  .0 

0 

0 

11  .8 

O-LOROPHYLL-B  (  UG/l.  ) 

0 

1.0 

0 

0.  1 

0 

0.2 

0 

1  .«• 

ChLORCPHYLL-C  (UG/L) 

0 

0 

0.  3 

0 

0 

<  C.  1 

0 

0 

0 

o 

V 

0 

0 

0.4 

« 

0 

0 

0 

STATION 

STATION 

0 

0 

STAT ION 

STATION 

% 

f 

PARAMETER  NAME  (UNITS) 

0 

00 

06 

0 

07 

on 

0 

0 

0 

0 

0 

O/I 5/79 

0/15/79 

0 

0 

8/1 4/79 

ft/14/79 

| 

0 

0 

3ICMASS  MEASUREMENTS 

0 

0 

0 

0 

J 

0 

ELPHOTIC  ZONE 

0 

0 

* 

0 

ATP— ACENOSI  NE  TRIPHOSPHATE  (NC./L) 

0 

83. 

40. 

0 

110. 

128. 

J 

0 

OICMASS.  PLANKTON  (GM/CU  M) 

0 

3. 

1. 

0 

5. 

4. 

4 

0 

CHLOROPHYLL— A  ( UG/L 1 

0 

10.3 

10.0 

0 

8.1 

9.9 

j 

f 

CM-OROPMYLL-D  (  UG/L  1 

0 

O.S 

0.2 

0 

O.S 

0.2 

J 

0 

0 

CHLOROPHVLL-C  (UG/L) 

0 

0 

<  0.  I 

<  0.1 

0 

0 

0.2 

<  0.1 

0 

0 

0 

0 

STAT 1  CM 

STATION 

0 

0 

STAT ION 

ST 4T ION 

; 

• 

PARAMETER  NAME  (UNITS) 

0 

09 

10 

0 

1  1 

12 

0 

0 

# 

0 

8/14/79 

8/14/79 

0 

0 

8/14/79 

8/16/79 

0 

0 

BICHASS  MEASUREMENTS 

0 

0 

0 

0 

0 

ELPHOTIC  ZONE 

0 

0 

0 

ATP— ADENOSINE  TRIPHOSPHATE  (NG/L) 

0 

100. 

50. 

0 

60# 

30. 

0 

OICMASS.  PLANKTON  (GM/CU  Ml 

0 

5» 

5. 

0 

4# 

<  1  • 

0 

CHLOROPHYLL -A  (UG/L) 

0 

9.6 

8.0 

0 

7.6 

0.8 

0 

CHLOROPHYLL -8  (UG/L  ) 

0 

1  .8 

l.l 

0 

0.9 

<  0.1 

0 

0 

CHLCRCPMYLL-C  (UG/L) 

0 

0 

0.1 

<  0.1 

0 

0 

<  0*1 

<  0.1 

0 

0 

0 

0 

STATION 

STATION 

0 

0 

STAT ION 

ST  AT  1  ON 

} 

0 

PARAMETER  NAME  (UNITS) 

0 

1  3 

14 

0 

I  S 

16 

0 

0 

0 

8/*t  3/79 

8/16/79 

0 

8/1  3/79 

VI  3/W 

0, 

J 

- 

— 

— 

1 

0 

BICMASS  MEASUREMENTS 

0 

0 

3 

0 

ELPHOTIC  ZONE 

0 

» 

j 

0 

ATP— AO ENOS I NE  TRIPHOSPHATE  ING/L) 

0 

110* 

30. 

0 

41  0. 

40. 

•i 

0 

OICMASS.  PLANKTON  (GM/CU  HI 

0 

6. 

2# 

0 

4. 

4  . 

• 

• 

CHLOROPHYLL- A  IUG/L) 

0 

12.9 

14.0 

0 

14.4 

3.1 

: 

* 

CHLCRCPHYLL-O  (UG/L 1 

0 

1  .3 

1  .6 

0 

1  .s 

1.3 

•! 

• 

CHLCGCPHYLL-C  (UG/L) 

• 

<0.1 

<  0.1 

0 

0  .1 

0.4 

— 

- - - - _ - —  — - 

_ 

0-60 


TABLE  D-19b 


#• 


TABLE  D«20a 


**  LAKE  SEMINO.E  WATER  QUALITY  MANAGEMENT  STUDY  *• 

CORPS  OP  EN3INEERS  I  CONTRACT  DACWOl -7B-C-0 1 0 1)  PHASE  lit  CYCLE  6  < 9/24-26/1 979) 

OIOLOGICAL  DATA  (COMPOSITE  SAMPLES) 


PARAMETER  NAME  (UNITS) 


STATION 
0  l 

9/26/ T9 


STATION 

02 

9/26/79 


STATION 

03 

9/26/79 


STATION 

04 

9/26/79 


BIOMASS  MEASUREMENTS 

Atp-A^OT ‘trI Phosphate  (ng/l) 

OIOMASS.  PLANKTON  (ML/L) 
CIA.OROPHYL.-A  (UG/L) 
CMLORCPMYLL-D  (UG/L) 

CHLONCPHYLL-C  (UG/L) 


100 

<1.00 

17.9 

<0.1 

<  0.1 


3.60 
17.0 
<  0.  1 

<  0.1 


88 

<i.  oo 

I  7.S 

<  0.1 

<  0.1 


168 
4.70 
16.2 
<  0.1 

<  0.1 


PARAMETER  NAME  (UNITS) 

• 

• 

• 

• 

t 

STATI ON 

OS 

9/26/79 

STATION 

06 

9/26/79 

STATION 

07 

9/25/79 

STATION 

OB 

9/2 S/79 

01 OMASS  MEASUREMENTS 

• 

• 

ELPMOTIC  ZONE 

ATP-ADENOSINE  TRIPHOSPHATE  (NG/L) 

BIOMASS.  PLANKTON  (ML/L) 
CHLOROPMYLL-A  (  UG/L  > 
CHLOROPHYLL— B  (UG/L) 

• 

• 

• 

t 

• 

111 

2.00 
16.5 
<  0.  I 

37 

2.  >0 

11.1 

0.  1 

174 

2.  70 

17.3 
<  0.1 

4.4o 

IB.  5 
0.6 

CHLOROPHYLL— C  (UG/L) 

• 

• 

<  0.1 

<  0.1 

<  0.1 

0.1 

PARAMETER  NAME  (UNITS) 

t 

• 

« 

• 

t 

STAT ION 

09 

9/25/79 

ST  ATIGN 

1C 

9/25/79 

STAT  ION 

1  1 

9/25/79 

STATION 

12 

9/24/79 

BIOMASS  MEASUREMENTS 

• 

« 

• 

atp-aSenosIne1  Triphosphate  (ng/l) 

0  I C  MASS •  PLANKTON  (ML/L) 
CHL0RCPMVL1.-A  (UG/L) 

CHLOROPHYLL -0  *  UG/L  ) 

• 

• 

t 

c 

• 

3.  20 
13.5 

0.1 

4.70 

t  2.6 

o.t 

4.10 

15.7 
<  0.1 

374 

<1.00 

1.5 

0.8 

CHLOROPHYLL-C  (UG/L) 

• 

• 

<  0.  1 

<  0*  1 

<  0.1 

<  0.1 

• 

• 

•  STATION 

station 

STATION 

STAT  ION 

• 

• 

•  PARAMETER  NAME  IUNITS) 

•  1  J 

14 

13 

16 

• 

• 

• 

•  «/2 4/79 

• 

9/24/79 

9/24/79 

9/24/79 

t 

• 

• 

•  OIOMASS  MEASUREMENTS 

• 

• 

• 

• 

•  AT P - A^)£nOS°I N £ CTR?i PHOSPH AT E  (NG/L) 

• 

<  32 

• 

• 

•  OIOMASS.  PLANKTON  (ML/L) 

•  2.  BO 

3.50 

1.90 

<1.00 

• 

•  CHL0RUPMY1.L-A  (UC/L) 

•  10.  5 

5.  5 

10.3 

3.4 

• 

•  CHLOROPHYL.-O  (UG/L) 

•  1*0 

0.7 

1  .1 

0.5 

• 

*  CMLOPCPHYLL-C  (UC/L) 

• 

•  <  0*1 
• 

0.5 

<  0.1 

<  0.1 

• 

• 

D-62 


TABLE  D-20b 


« 

• 

• 

•  STATION 

• 

•  STATION 

• 

• 

• 

STATION  • 

t 

PARAMETER  NAME  C UNITS)  •  17 

•  l«t 

• 

19  • 

• 

• 

•  9/24/79 

9 

•  9/25/19 

• 

• 

• 

9/2 5/19  • 
• 

BIOMASS  measurements 


EUPHOTIC  ZCNC 

ATP-AOENOSINE  TRIPHOSPHATE  (MG/U 

•  <  26 

• 

• 

105 

9 

• 

OICMASSv  PLANKTON  (MVLI 

•  <1*00 

• 

2.2C 

• 

<1.00 

CHL.OROPHVU.-A  (UC/LI 

•  2*1 

• 

1 1.6 

• 

8.8 

CHLOfiOPHYLL-U  (UC/L) 

•  0.4 

• 

% 

2.S 

• 

• 

<  0.1 

CW.OMOPMVLL-C  (UC/L) 

•  <  0.2 
• 

• 

• 

A 

O 

• 

• 

• 

<  0.1 

TABLE  D-21a 


**  LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUOY  ** 

CORPS  OF  ENGINEERS  (CONTRACT  OACWO 1 -73-C-01 0 1 )  PHASE  II.  CYCLE  7  (12/3-6/1579) 

BIOLOGICAL  DATA  (COMPOSITE  SAMPLES) 


PARAMETER  NAME  (UNITS) 


OlOMASS  MEASUREMENTS 
CU PHOTIC  ZON  E 

ATD-AQENOSI NE  TRIPHOSPHATE  (NG/L) 
OICMASS.  PLANKTON  (GM/CU.  M) 
CHLOROPHYLL— A  (UG/L) 

CHLOROPHYLL-H  (UG/L) 

CHLOOOPHYLL-C  (UG/L) 


PARAMETER  NAME  (UNITS) 


biomass  measurements 

E’J  PH  OTIC  ZONE 


TPT *HHSPMATF  (NG/L) 

t 

1  20. 

• 

160  . 

•  160 . 

0ICMAS3.  PLANKTON  (GM/CU  M) 

• 

s . 

• 

5. 

•  6. 

CHLOROPHYLL— A 

(US/L  ) 

• 

• 

1  1  .A 

• 

• 

13.2 

•  1A.7 

CHLOROPHYLL— B 

( UO'L) 

• 

0.  9 

• 

2.  1 

•  2.3 

CHLOROPHYLL-C 

(UG/L) 

• 

0.  3 

• 

<  0.1 

•  <0.1 

ST AT  ION 
05 

12/  5/79 


STATION  •  STATION  •  STATION 
06  •  07  *  OB 

12/  6/79  •  12/  6/79  »  12/  6/to 


PAR  AMF  TER  NAME  (UNITS) 


OlOMASS  MEASUREMENTS 
EUEHQTtC  ZONE 

ATn  -AOENOSINE  TRIPHOSPHATE  (NG/L) 
BIOMASS,  PLANKTON  (GM/CU  M) 

CMLOR  OPHYLL  —  A  (UG/L I 

CHLOPQPHYLL-R  I UG/L ) 

CIA.OPQPHYLL-C  (UG/L) 


STATION 

09 

12/  6/79 


STATION  •  STATION  •  STATION 
10  •  11  •  12 

12/  6/T5  •  12/  S/79  •  12/  6/79 


0.  5 
<  0.1 


PARAMETER  name  (UNITS) 


BIOMASS  MF  A  SURE  MF  NT  S 
EUPHJTIC  ZONF 

ATP-AOENSSINF  TRI  ’HnspfcATC  (NG/L  I 
BIOMASS,  PLANKTON  (GM/OT  M) 
CHcOPQPMYLL-A  (US/L ) 

CHLOUOPMYLL-R  (UG/L) 

CHLOMOPMYLL-C  I UG/L) 


STATION  •  STATION  •  STATION  •  STATION 
13  '  1  A  •  IS  •  16 

12/  6/79  •  12/  3/79  •  12/  3/79  •  12/  3/79 


0.6 
<  0.  I 


TABLE  D-2 lb 


PA94METER  NAPE  (UN1TSI 


STATION 

17 

12/  3/75 


STATION 
1  3 

12/  4/75 


STATION 

15 

12/  4/79 


01  ON  A  S3  MEAS'JPEMFNTS 


CJ PHOTIC  ZONE 


ATP-A0EN001NF  TH  1  -»  HOSOHAT  E  1NG/L1 
3ICM43S.  PLANKTON  ( GM/  CU  M) 

chlotopnyll -a  (uiai 


3. 

1  .6 


5. 

0.7 


5. 

4.6 


CMLOOCPNVLL-n  (UO/LI 
CHLOOOPHYLL-C  (UC./LI 


3.7  •  3.2 

<  0.1  *  <  3.1 


0.9 

<3.1 


D-65 
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Data 
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Data 
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Data 
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; 
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Data 
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Cycle  6, 

E-ll 

i 

E-7 

Data 
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TABLE  E-la 


*♦  LAKE  SEMINOLE  WATER  OUAL1TY  MANAGEMENT  STUDY  ♦  ♦ 

COMPS  OP  ENGINEERS  (CONTRACT  DACwO I -7B-C-0 I  0 1  I  PHASE  II.  CYCLE  I  (  2/1 0-22/ 1 979) 

DATA  FROM  DUPLICATE  ANALYSES 


PARAMETER  NAME  (UN  ITS I 


PHYSICAL  DATA 
LABORATORY  DATA 
COLOR  l’*T-CO  UNITS  I 

TIJH  JIOITY,  MACH  TUROIDI  METER  (FTU»- 
TOTAL  FILTERABLE  RESIDUE  (MG/LI 

TOTAL  NONE ILTERABLE  RESIDUE  (MG/LI 

CHEMICAL  OATA 

MINERALS  A NO  METALS 

ALKALINITY.  TOTAL  (MG  CACQ3/L I 
CMLOTIOS  (MG  CL/LI 
SULFATE.  TOTAL  (MG  SOA/LI 

CALCIUM.  TOTAL  I  MG  CA/LI 
IRON.  DISSOLVES  (UG  FE/L) 

I  PON,  TOTAL  (UG  FE/LI 

MAGNESIUM.  TOTAL  (MG  MG/L ) 
4AM3ANESC.  DISSOLVED  (UG  MN/Ll 
MANGANESE.  TOTAL  (UG  MN/L) 

POTASSIUM.  TOTAL  (MG  K/L) 

SODIUM.  TOTAL  (MG  NA/L  ) 

ZINC.  TOTAL  (UG  ZN/L ) 

NUTRIENTS 

CARBON.  DISSOLVED  ORGANIC  (MG  C/LI 
CARBON.  TOTAL  ORGANIC  (MG  C/Ll 
NITROGEN.  TOTAL  AMMONIA  (MG  N/L » 

NITROGEN,  NITRATEANITRITE  (MG  N/L » 
NITROGEN,  TOTAL  INORGANIC  (MG  N/L) 
NITROGEN.  TOTAL  KJELDAHL  (MG  N/L) 

NITROGEN,  TOTAL  ORGANIC  (MG  N/L) 
NITROGEN.  TOTAL  (MG  N/LI 
1RTHOPMOSPHATE.  DISSOLVED  I  MG  P/L) 

PHOSPHORUS.  TOTAL  (MG  P/L  I 

BIOLOGICAL  OATA 

BACTERIOLOGICAL  DATA 

FECAL  COLFOSJM  ILOGIOI/IOOMLI) 

FECAL  STREPTOCOCCI  (LOGI 0( /IOOML I ) 
FC/FS  RATIO 

OIOMASS  MEASUREMENTS 

CHLOROPHYLL -A  (UG/L) 

CHLOROPHYLL-!)  (UG/L) 

CHLOROPHYLL-C  (UG/L) 


STATION  •  STATION  • 
5- A  •  S-0  • 

2/21/79  •  2/21/79  • 


STATION  •  STATION 
I A  —A  •  14-0 

2/22/79  •  7/Z7/79 


14.6 
8.6 
<  0.  I 


TABLE  E-lb 


PARAMETER  NAME  (UNITS! 


•  STATION  •  STATION  •  STATION  •  STATION  • 

•  1 7- A  •  17-B  •  IS— A  •  19-B  • 

•  2/19/79  •  2/19/79  •  2/20/79  •  2/20/79  • 


PHYSICAL  OATA 

LAaOilATOHY  DATA 

COLOR  IPT-CO  UNITS! 

75. 

TUADIOITY,  HACH  TURBIDIMETER  CFTU) 

7.10 

TOTAL  FILTERABLE  RES10UE  (MG/Ll 

78. 

TOTAL  NONF  ILTERA0LE  RESIDUE  (MG/Ll 

9. 

CHEMICAL  OATA 

MINERALS  AN  J  METALS 

ALKALINITY.  TOTAL  (MG  CAC03/L 1 

37. 

CHLORIDE  (MG  CL/LI 

5. 

SULFATE.  TOTAL  I  MG  S04/L 1 

4. 

CALCIUM.  TOTAL  (MG  CA/LI 

10. 5 

IRON,  DISSOLVED  (UG  FE/L) 

250 

IRON,  TOTAL  (US  FE/L 1 

1290 

4AGN23IUM,  TOTAL  (MG  MG/LI 

1.0 

MANGANESE.  OISSOLVEO  (UG  MN/L I 

<  50 

4ANGANESZ,  TOTAL  ( UG  MN/L 1 

<  50 

POTASSIUM.  TOTAL  (MG  K/Ll 

1.2 

SOOIUM,  TOTAL  IMG  NA/LI 

2.10 

2INC.  TOTAL  (UG  2N/L » 

20 

NUTRIENTS 

CARSON,  DISSOLVED  ORGANIC  IMG  C/Ll 

4. 

CARBON,  TOTAL  ORGANIC  IMG  C/L ! 

♦  • 

NITROGEN.  TOTAL  AMMONIA  (MG  N/Ll 

0.02 

NITROGEN.  NITRATFfNITRITE  IMG  N/LI 

0.45 

NITROGEN.  TOTAL  INORGANIC  IMG  N/LI 

0.44 

NITN'JGSN.  TOTAL  KJELOAHL  (MG  N/L 1 

0.5 

NITROGEN.  TOTAL  ORGANIC  (MG  N/LI 

0.5 

NITROGEN.  TOTAL  I  MG  N/LI 

0.9 

ORTHOr*HOS»H*T|!.  DISSOLVED  (MG  P/Ll 

0-05 

PHOSPHORUS,  TOTAL  (MG  P/L.' 

0.06 

BIOLOGICAL  OATA 

UACT6° IOLOGI CAL  OATA 

FECAL  COLFORM  (LOGIOI/IOOMLI! 

It 

fecal  SIREPTOCOCCI  (LOGIOI/IOOMLI) 

2.03 

FC/rs  RATIO 

12.90 

UIOMASS  MEASUREMENTS 

CHLOROPHYLL- A  (UG/LI 

0.6 

CHLOROPHYLL— 0  IUG/L ) 

0.3 

CHLOROPHYLL -C  I UG/LI 

<  0.1 

1.1 

<  50 

<  50 


PARAMETER  NAME  (UNITS) 


PHYSICAL  DATA 
L  A  (JURATORY  DATA 
CCLCF  (PT  —CO  UNITS) 

TUROICITY.  HACK  TURD I DIMETER  (ETUI 
TCTAL  FILTERABLE  RESIDUE  (HG/U 

TCTAL  NONFILTERAULC  RESIDUE  IMG /LI 

CHEMICAL  DATA 

PINERALS  ANO  METALS 

ALKALINITY.  TOTAL  (MG  CAC03/L) 
SULFATE.  TOTAL  (MG  SCA/L) 

IRON.  OISSDLVCO  (LG  FC/L) 

I  RCA.  TOTAL  (UG  FE/L  ) 

MANGANESE.  DISSOLVE D  (UG  MN/L) 
MANGANESE.  TOTAL  (UGMN/L) 

ZINC.  TOTAL  (UG  ZN/L ) 

ALTR1ENTS 

CAROCN.  DISSOLVED  ORGANIC  (MG  C/Ll 
CARDON.  TOTAL  ORGANIC  (MG  C/Ll 
NITROGEN.  TOTAL  AMMCNI A  (MG  N/L) 

AITRCGEN.  NIT  RATE  AN  ITR  IT  E  (MG  N/LI 
A1TRCGEA.  TCTAL  INORGANIC  (MG  N/L  I 
CRTHCf HOSIYIATE.  DISSOLVED  (NG  P/Ll 

PFOSPHURLS.  TOTAL  (MG  P/Ll 

B IGLCGIC AL  DATA 

B1CMASS  MEASUREMENTS 

CH-ORCPFVLL-A  (  UG/L  I 
cu.onopiiYLL-n  (ug/li 
CFLOROPHVLL-C  ( LG/L) 


STUCY  •• 

.  CYCLE  2  (4/2-4/1979 I 


STATION  •  STATION  •  STATION  •  STATION 
6-A  •  tr-Q  •  1 1 -A  •  II -B 

A/  A/79  •  4/.  4/79  •  4/  3/79  •  4/  3/79 


TABLE  E-3a 


TABLE  E>3b 


PARAMETER  NAME  {UNITS) 


STATION 
19-A 
6/  S/79 


STATION  • 
19— B  • 


6/  9/79  * 


PHYSICAL  OATA 


1 

i 


LABORATORY  OATA 

COLOR  {PT-CO  UNITS) 

TURBIDITY.  MACH  TURBIDIMETER  { FTU) 
TOTAL  FILTERABLE  RESIDUE  (MG/L) 

TOTAL  NONF ILTERARLE  RESIOUE  (MG/L) 

CHEMICAL  DATA 

MINERALS  AND  METALS 

ALKALINITY.  TOTAL  (MG  CAC03/L) 
SULFATE,  TOTAL  (MG  SOA/L) 

SULFIDE,  TOTAL  (MG  S/L) 

IRON.  TOTAL  (UG  FC/L I 
4ANGANESZ.  TOTAL  ( UG  MN/L) 

ZINC.  TOTAL  (U3  ZN/L) 

NUTRIENTS 

CARTON.  OISSTLVFO  ORGANIC  (MG  C/L) 
CARBON.  TOTAL  ORGANIC  (MG  C/L) 

NIT ROGENt  TOTAL  AMMONIA  (MG  N/L ) 

NITROGEN.  NITRATZANITRITE  I  MG  N/L) 
JRTMTRHOSPHATE,  0ISS3LVE0  (MG  P/Ll 
PHOSPHORUS.  TOTAL  (MG  P/Ll 

BIOLOGICAL  DATA 

OAC  r ZR I OLOG I CAL  OATA 

FECAL  COLrORM  ( LOG I  01 / 1 OOML > ) 

FECAL  STREPTOCOCCI  ( LOG I0(/100ML) ) 
FC/FS  RATIO 

01 ON ASS  MEASUREMENTS 

CHLOROPHYLL-*  (UG/L) 

chlurijphyll-'j  (ug/li 

CHLOROPHYLL -C  (UG/L) 


S. 

IS. 00 
56. 

10. 


33. 

4. 

<  0.1 

960 

60 

<  10 


<  6, 
6. 
0.03 


<0.01 

0.03 


0.48 

3.92 

<0.01 


6.2 
<  0.  1 
<  0.1 


a* 

15.00 

56. 

II. 


33. 

A. 

<  0.1 

1000 

60 

<  10 


<  6. 
6. 
0.0  A 

0.22 

<0.01 

0.03 


0.33 

4.02 

<0.01 


6. A 
0.1 
<  0.1 


< 

I 

1 


m  * 


PARAMETER  NAME  (UNITS) 

PHYSICAL  DATA 
LABORATORY  DATA 

TURBIDITY. °HACH1 TURBIDIMETER  (FTU) 
TOTAL  FILTERABLE  RESIDUE  (MO/L) 

TOTAL  NONFILTER ABLE  RESIDUE  (MO/L) 

CHEMICAL  DATA 

MINERALS  AM)  METALS 

ALKALINITY.  TOTAL  (MO  CAC03/L) 
SULFATE.  TOTAL  (MO  S04/L) 

SULFIDE.  TOTAL  (MO  S/L) 

IRON.  DISSOLVED  (UO  FE/L* 

IRON.  TOTAL  (UO  FE/L) 

MANGANESE.  DISSOLVED  (UO  MN/L) 

MANGANESE.  TOTAL  (UO  MN/L) 

ZINC.  TOTAL  (UO  ZN/L) 

NUTRIENTS 

CARBON.  DISSOLVED  ORGANIC  (MO  C/L> 
CARBON.  TOTAL  ORGANIC  (MO  C/L) 
NITROGEN.  TOTAL  AMMONIA  (MO  N/L) 

NITROGEN.  NITRATE+NITRITE  (MO  N/L) 
ORTHOPHOSPHATE.  DISSOLVED  (MO  P/L) 
PHOSPHORUS.  TOTAL  (MO  P/L) 

BIOLOGICAL  DATA 

BACTERIOLOGICAL-  DATA 

FECAL  COLFGRM  (LOOIOUIOOML)  > 

FECAL  STREPTOCOCCI  <L00l0(/lO0ML> ) 
FC/F3  RATIO 

BIOMASS  MEASUREMENTS 

CHLOROPHYLL-A  (UC/L) 

CHLOROPHYLL-B  (UO/L) 

r lu  nonouvi  i  may  1 


STATION 

17-A 

7/16/79 


STATION 

17-8 

7/16/79 


STATION 
18— A 
7/17/79 


99. 

99. 

69. 

69. 

9.  60 

9.  60 

9.  60 

9.60 

88. 

91. 

82. 

82. 

10. 

10. 

13. 

12. 

34. 

39. 

40. 

40. 

4. 

3. 

9. 

4. 

0.  1 

<  0.  1 

<  O.  1 

<  0.  1 

270 

290 

90 

60 

1270 

1120 

1000 

840 

90 

<  30 

<  90 

<  90 

110 

90 

too 

120 

40 

90 

30 

30 

6. 

9. 

9. 

■  9. 

6. 

7. 

6. 

6. 

:o.  02 

0.  02 

0.09 

0.09 

0.  48 

0.  48 

0.22 

0.  21 

0.  03 

0.  03 

0.  02 

0.01 

0.  09 

0.  09 

0.09 

0.03 

2.  19 

2.  04 

•  9 

0.48 

0.  30 

1.83 

/ 

1.  99 

9 

3.  36 

3.  28 

2.09 

9 

1.24 

9 

9 

9 

<0. 01  • 

9 

<0.  01 

1.  0 

9 

9 

2.  1 

9 

9 

9 

6.  0 

6.  4 

0.  3 

9 

0.6 

9 

0.  2 

9  7 

y  n  i 

9 

y  a  t 

9 

y  a  •  * 

A  *» 

STATION  ' 

IB-B 

7/17/79  i 


TABLE  E-5a 


_  ••  LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT 

CORPS  OF  ENGINEERS  (CONTRACT  DACW01-78-C-0101 )  PHASE  II. 

DATA  FROM  DUPLICATE  ANALYSES 


STUDY  ## 

CYCLE  5  (B/ I 3- 16/ I 979) 


9 

9 

STATION 

9 

9 

STATION 

9 

9 

STATION 

PARAMETER  NAME  (UNITS) 

9 

1— A 

9 

1-D 

9 

12-A 

9 

9 

8/ 19/79 

9 

9 

8/19/79 

9 

9 

8/16/79 

PHYSICAL  DATA 
LABORATORY  DATA 


BIOLOGICAL  DATA 

BACTERIOLOGICAL  DATA 

FECAL  COL I FORM  (LOGIOC/IOOML) > 
FECAL  STREPTOCOCCI  (LOGlOl /100ML) > 


COLOR  (PT-CO  UNITS) 

TURBIDITY,  HACH  TURBIDIMETER  (FTU)  ' 

24. 

24. 

'  14. 

'  14. 

4.  00 

3.  70 

'  1.  20 

'  1.  00 

TOTAL  FILTERABLE  RESIDUE  (MO/L) 

9 

96. 

48. 

33 

;  90. 

TOTAL  NONFILTER ABLE  RESIDUE  (MO/L)  ' 

9 

<  10. 

<  10. 

'  <  10. 

'  :  io. 

CHEMICAL  DATA 

,  ,  ,  , 

MINERALS  AND  METALS  '.  '  ' 

9  9  9  9 

ALKALINITY.  TOTAL  (MO  CAC03/L) 

17. 

17. 

'  37. 

'  37. 

CHLORIDE  (MG  CL/L) 

4. 

4. 

'  3. 

'  3. 

SULFATE.  TOTAL  (MO  S04/L) 

9 

4. 

4. 

;  <  i. 

<  *• 

SULFIDE.  TOTAL  (MG  8/L) 

<  0.  1 

<  0.  1 

'  <  0.  1 

'  <  0.  1 

CALCIUM.  TOTAL  (MO  CA/L> 

3.7 

3.  6 

'  11.0 

'  10.  0 

HARDNESS.  TOTAL  (MO  CAC03/L)  ' 

26.  0 

26.  0 

;  52. 0 

'  48.  0 

IRON.  DISSOLVED  (UO  FE/Ll 

80 

80 

'  80 

'  70 

IRON.  TOTAL  (UO  FE/L) 

940 

940 

'  270 

'  290 

MANGANESE.  DISSOLVED  (UG  MN/L  >  ' 

<  50 

<  90 

;  c  so 

;  <  50 

MANGANESE.  TOTAL  (UO  MN/L) 

70 

70 

'  <  90 

'  <  50 

POTASSIUM,  TOTAL  (MG  K/L) 

1.9 

1.  9 

'  O.  2 

'  0.  2 

SODIUM.  TOTAL  (MO  NA/L)  | 

9.  90 

6.  00 

'  1.  90 

'  1.  90 

ZINC.  TOTAL  (UO  ZN/L)  ' 

90 

30 

'  60 

'  40 

NUTRIENTS  .... 

9  9  9  9 

CARBON.  DISSOLVED  ORGANIC  (MG  C/L)  ' 

4. 

5. 

'  7. 

'  7. 

CARBON.  TOTAL  ORGANIC  (MG  C/L) 

5. 

9. 

'  7. 

'  7. 

NITROGEN.  TOTAL  AMMONIA  (MO  N/L)  ' 

0.  04 

0.  02 

'  <0.  02 

'  <0.  02 

NITROGEN.  NITRATE+NITRITE  (MG  N/L)  ' 

0.  09 

0.  10 

'  O.  01 

'  0.  02 

NITROGEN.  TOTAL  KJELDAHL  (MG  N/L>  ' 

0.  5 

0.  9 

'  O.  5 

'  0.  6 

ORTHOPHOSPHATE.  DISSOLVED  (MO  P/L)  ; 

<0.  01 

<0.  01 

;  O.  01 

;  0.  01 

PHOSPHORUS.  TOTAL  (MO  P/L)  ' 

0.  02 

0.02 

;  o.  oi 

;  o.  02 

I. SO 

1.  80 


<0.  00 

1.  97 


STATION 

12-B 

8/16/79 


<0.  00 
1.  62 


O.  70 
1.76 


TABLE  E-5b 


PARAMETER  NAME  (UNIJjy^ 

-  -  ~ 

STATION 

17 -A 
8/13/79 

STATION 

17-B 

8/ 13/79 

STATION 
19— A 
8/14/79 

STATION 

19-D 

8/ 14/79 

PHYSICAL  DATA 

LABORATORY  DATA 

COLOR  < PT-CO  UNITS) 

TURBIDITY.  HACH  TURBIDIMETER  <FTU> 
TOTAL  FILTERABLE  RESIDUE  (MC/L) 

20. 

2.  90 

91. 

20. 

2.  90 

99. 

38. 

7.  10 

73. 

38. 

7.  40 

71. 

TOTAL  NONFILTERABLE  RESIDUE  (MC/L) 

<  10. 

<  10. 

12. 

io. 

CHEMICAL  DATA 

MINERALS  AND  METALS 

ALKALINITY.  TOTAL  (MO  CAC03/L) 
CHLORIDE  (MO  CL/L) 

SULFATE.  TOTAL  <MC  S04/L) 

64. 

9. 

1. 

62. 

4. 

2. 

36. 

3. 

4. 

37. 

9. 

9. 

SULFIDE.  TOTAL  (MO  S/L> 

CALCIUM.  TOTAL  (MO  CA/L) 

HARDNESS.  TOTAL  <MC  CAC03/L) 

<  0.  1 

IS.  9 

86.  0 

<  0.  1 
17.7 

67.  0 

C  0.  1 

a.  3 

60.  0 

<  0.  1 

6.  9 

97.  0 

IRON.  DISSOLVED  (UO  FE/L) 

IRON.  TOTAL  (UO  FE/L) 

MANGANESE.  DISSOLVED  (UO  MN/L) 

120 

430 
<  90 

130 

490 
<  90 

110 

680 
<  90 

90 

690  • 
<  90 

MANGANESE.  TOTAL  (UO  MN/L) 

P0TAS8IUM.  TOTAL  (MO  K/L) 

SODIUM,  TOTAL  (MO  NA/L) 

<  90 

1.2 

4.  90 

<  90 

1.  3 

4.  50 

190 

1.  6 

9  90 

160 

1.  f 

6.  00 

ZINC.  TOTAL  (UO  ZN/L) 

60 

30 

110 

100 

NUTRIENTS 

CARBON.  DISSOLVED  ORGANIC  (MO  C/L) 
CARBON,  TOTAL  ORGANIC  (MO  C/L> 
NITROGEN.  TOTAL  AMMONIA  (MO  N/L) 

9. 

9. 

0.  03 

9. 

9. 

0.  03 

9. 

9. 

0.  09 

9. 

9. 

O.  09 

NITROOEN.  NITRATE+NITRITE  (MO  N/L) 
NITROGEN,  TOTAL  KJELDAHL  (MO  N/L) 
ORTHOPHOSPHATE.  DISSOLVED  (MO  P/L) 

0.  99 

0.  9 

0.  03 

0.  47 

0.  9 

0.  09 

O.  07 

0.  9 
<0.  01 

0.  07 

6.  9 

0.  02 

PHOSPHORUS.  TOTAL  (HO  P/L) 

0.  09 

0.  09 

0.  03 

0.  09 

BIOLOGICAL  DATA 

BACTERIOLOGICAL  DATA 

FECAL  COLIFQRH  (LO01O(/!OOML> > 

FECAL  STREPTOCOCCI  (L0G10(/I00HL) ) 

0.  99 

1.  11 

1.  00 

0.  70 

3.  48 

397 

i 


TABLE  E-6a 


LAKE  -SEMINOLE  MATER  DUAL. "V  MANAGEMENT  STUDY  ** 
C1^5  .IF  ENGINE  ~«S  (CONTRACT  Cl  ACMO I  -  7S-C-9-  U  I  )  PHASE  lit  CYCLE  * 


I9/Z«'2i/I«ni 


OAT  A  FROM  DUPLICATE  ANALYSES 


• 

STATION 

• 

STATION 

STATION 

station 

PARAMETER  NAME  (UNITS!  • 

1-A 

• 

1-3 

17- A 

i  7-a 

9/26/79 

• 

9/26/79 

9/24/79 

9/24/79 

- 

— 

— 

PHYSICAL  DATA  • 

• 

LAOJRATO’IV  OATA  • 

• 

COLOR  (PT-CU  UNIT  51  • 

25. 

2S. 

32. 

31. 

TUriJIOITY.  HACH  TURillDIMFTER  (FTU1  • 

3. SO 

3.20 

4.00 

3.  AO 

TOTAL  FILTtHAULE  RESIDUE  (MS/LI  • 

46. 

42. 

at . 

74. 

TOTAL  NONF  ILTERAilLE  RESIDUE  (RG/LI  • 

7. 

6« 

6. 

6« 

CHEMICAL  OATA  • 

MINERALS  AND  METALS  • 

ALKALINITY.  TOTAL  (MG  CAC03/LI  • 

>7. 

17. 

42. 

42. 

SUuFAlE,  TOTAL  l MG  SOA/Ll  • 

S. 

•* 

S. 

3. 

4. 

SULFIDE.  TOTAL  (MG  S/Ll  • 

<  3.1 

<0.1 

<  0.1 

<  0.1 

IMJN,  DISSOLVED  (UG  FE/L1  • 

<  SO 

<  50 

160 

170 

I M JMt  TOTAL  (UG  EE/L 1  • 

449 

409 

720 

750 

MANGANESE «  DISSOLVED  (UG  MN/LI  • 

<  50 

<  SO 

<  SO 

<  50 

lANGANESEt  TOTAL  ( UG  MN/LI  • 

<  SO 

<  so 

50 

<  SO 

/INC.  TOTAL  (UG  ZM/LI  • 

20 

so 

40 

30 

NUTRIENTS  • 

CAR-ION.  DISSOLVED  ORGANIC  (MG  C/Ll  • 

6« 

7. 

4. 

5. 

CAR-ION.  TOTAL  ORGANIC  (MG  C/Ll  • 

7. 

7. 

S. 

6* 

l(  rWGSN.  TOTAL  AMMONIA  (MG  N/Ll  • 

0*04 

0.02 

0.07 

0.0A 

1 

4 

NITROGEN.  NITHATEANITRITE  (A»C  N/L I  • 

0.09 

0.99 

0.61 

9.61 

( 

NIIRUGCN.  TOTAL  INORGANIC  (MG  N/L 1  • 

0.13 

0.11 

O.ftS 

0.60 

t 

IKTHO;*mS“HATE,  DISSOLVED  (MG  P/Ll  • 

<0.01 

<0.01 

0.03 

0.03 

< 

•»«MOS-*M-J-»US.  TOTAL  (MG  P/LI  • 

0.03 

0.93 

0.05 

0.03 

t 

lltOLOGICAL  OATA  • 

1 

■ 

BACTERIOLOGICAL  OATA  • 

1 

« 

. 

FECAI  CJLF-ilRM  (LOGI  X  /  1  )<1ML  I  )  • 

2. IS 

2.26 

1.45 

1.54 

• 

CCCAL  STREPTOCOCCI  (  LOCI  01  /10‘JML  1 1  • 

2.87 

2. 16 

1  .54 

1  .61 

* 

FC/FS  RATIO  • 

0.  19 

0.25 

0.86 

0.  AS 

: 

IIONASS  MEASUREMENTS  • 

« 

« 

. 

C.ILJH-IPHVLL-A  (UG/LI  • 

17.7 

18.0 

2.2 

2.0 

t 

CH  UMOHYU  -I  |  UG/LI  • 

<  0.1 

<  0.1 

0.4 

0.4 

» 

> 

CilLlUPHYLL-C  CUr./LI  • 

• 

<  9.1 

<  0.1 

<  0.1 

<  0.1 

J 

TABLE  E-6b 


PAR4  4ETER  NAME  ( UN  ITS) 


STATION 

19-4 

9/20/79 


STATION 

I9-U 

9/25/79 


PHYSICAL  OAT A 


laboratory  DATA 


COLOR  (PT-CO  OMITS  I  •  33* 

TURIIOITY.  H \CH  TURBIDIMETER  (FTUI  •  9. AO 

TOTAL  FILTERABLE  RESIDUE  (MG/LI  «  76. 

« 

TOTAL  NONE  IL TER AIL E  RESIDUE  IMG/L)  *  IB. 

■ 

CHEMICAL  OAT  A  • 

•1IMSKALS  AND  METALS  • 

• 

ALKALINITY.  TOTAL  (MG  CAC03/LI  •  46. 

SOLFATL.  TOTAL  ( 4G  S04/LI  •  4. 

iJLFlJC.  TOTAL  (MG  S/Ll  *  <0.1 

. 

I  rt'JM,  JISSOLVEO  (UG  FE/LI  •  <  SO 

IRJ4.  TOTAL  (UG  FE/LI  •  I  I  10 

MANGANESE .  DISSOLVED  (UG  MN/L I  •  <  SO 

. 

MANGANESE.  TOTAL  ( UG  MN/L I  •  90 

Z INC.  TOTAL  (UG  ZN/LI  •  40 

. 

NUTRIENTS  • 

« 

CA'CHIN.  DI  .SOLVED  ORGANIC  ( MG  C/Ll  *  S. 

CAI<  ION.  TOTAL  ORGANIC  (MG  C/L )  •  7. 

II  T.NJGEN.  TOTAL  AMMONIA  (MG  N/L  I  *  0.08 


39. 

12.00 

04. 

16. 


AS. 

A. 

<  0.1 

<  so 

10  30 

<  SO 


90 

30 


5. 

6. 

T.OS 


Nl  r«f<iET<  MITf/ArEFNITRire  (MG  N/L  1  '  0.29 

•iitiigen.  total  incrganic  (mg  n/li  *  0.37 

orthophosphate,  dissolved  (mg  p/li  •  o.oi 

* 

PHOSPHORUS.  TOTAL  (MG  P/L »  •  0.05 

. 

J l OLDS' CAL  OAT  A  « 

. 

BACTERIOLOGICAL  DATA  * 

. 

fecal  C'JLF-JRM  (LOG19(/100‘4L  1 1  •  0.30 

"EC al  STIEPTOCj  XI  (  LOG1  0 (  / 1  OOML  I  I  •  3.GS‘ 

'CAS  RATIO  •  <0.03 

. 

OIOMAGS  MEASUREMENTS  • 

. 

CHLOROPHYLL - A  (UG/Ll  •  8.5 

CIIL3  llJPHYLL- I  (UG/Ll  •  <0.1 

CHLJirjPHYLL-C  (UG/Ll  •  <0.1 


C.26 

0.34 

0.01 

0.05 


0.00 

3.57 

<0.03 


I 

1 


9.0 
<  0.1 
<  0.1 


E-12 


TABLE  E-7a 


*•  LAKE  SEMINOLE  MATER  DUAL  ITV  MANAGEMENT  STUDY  •• 

CORPS  OF  ENGINEERS  (CONTRACT  OACMOl -78-C-0 t 0 1 »  “HASE  II.  CYCLE  7  (12/3-6/19791 

OATA  FROM  DUPLICATE  ANALYSES 


• 

9 

• 

• 

• 

PARAMETER  NAME  (UNITS  1 

STATION 

1  —  A 

12/  S/7B 

STATION 

I  —8 

12/  S/79 

• 

• 

9 

9 

9 

STATION 

1 2— A 

12/  6/70 

ST  AT  ION 
12— H 

12/  «/7S 

• 

a 

PHYSICAL  OATA 

9 

9 

• 

LABORATORY  OATA 

9 

• 

COLOR  (PT-CO  UNITS! 

17. 

20. 

9 

II  . 

12. 

• 

TURBIOITY,  MACH  TOPS! 01  METER  (FTU) 
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and  Oxidation-Reduction  Potential  Vertical 
Profiles,  Taken  In  Situ  Cycle  4, 
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Dissolved  Oxygen,  Temperature,  pH,  Conductivity 
and  Oxidation-Reduction  Potential  Vertical 
Profiles,  Taken  In  Situ  Cycle  5, 

August  13-16,  197J 

Dissolved  Oxygen,  Temperature,  pH,  Conductivity 
and  Oxidation-Reduction  Potential  Vertical 
Profiles,  Taken  In  Situ  Cycle  6, 

September  24-26  ,HR79 

Dissolved  Oxygen,  Temperature,  pH,  Conductivity 
and  Oxidation-Reduction  Potential  Vertical 
Profiles,  Taken  In  Situ  Cycle  7, 

December  3-6,  1975T 

Temperature,  Dissolved  Oxygen,  pH,  Specific 
Conductance,  and  Oxidation-Reduction 
Potential  Isopleths  Taken  In  Situ.  Cycle 
4,  July  16-19,  1979  at  StaiTonT“ 

Temperature,  Dissolved  Oxygen,  pH,  Specific 
Conductance,  and  Oxidation-Reduction 
Potential  Isopleths  Taken  In  Situ,  Cycle 
4,  July  16-19,  1979  at  StaCTonTT 
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FIGURE  F-lc.  DISSOLVED  OXYGEN,  TEMPERATURE,  pH,  CONDUCTIVITY,  AND  OXIDATION-REDUCTION 
POTENTIAL  VERTICAL  PROFILES.  TAKEN  IN  SITU  CYCLE  3,  JUNE  4-6,  1979. 


a Oxidation-Reduction  Potential  (mv)  a Oxidation-Reduction  Potential  (mv) 

Unless  otherwise  noted,  profiles  taken  at  midpoint  In  cross  section. 


DISSOLVED  OXYGEN,  TEMPERATURE,  pH,  CONDUCTIVITY,  AND  OXIDATION-REDUCTION 
POTENTIAL  VERTICAL  PROFILES,  TAKEN  IN  SITU  CYCLE  3,  JUNE  4-6,  1979. 


Unless  otherwise  noted,  profiles  taken  at  midpoint  In  cross  section 


FIGURE  F-2b.  DISSOLVED  OXYGEN,  TEMPERATURE,  pH,  CONDUCTIVITY,  AND  OXIDATION-REDUCTION 
POTENTIAL  VERTICAL  PROFILES,  TAKEN  IN  SITU  CYCLE  4,  JULY  16-19,  1979. 
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a  Oxidation-Reduction  Potential  (mv)  a  Oxidation-Reduction  Potential  (mv) 

Unless  otherwise  noted,  profiles  taken  at  midpoint  In  cross  section. 
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Unless  otherwise  noted,  profiles  takan  at  midpoint  In  cross  section 


Unless  otherwise  noted,  profiles  taken  at  midpoint  In  cross  section. 


FIGURE  F- 3b.  DISSOLVED  OXYGEN,  TEMPERATURE ,  pH,  CONDUCTIVITY,  AND  OXIDATION-REDUCTION 
POTENTIAL  VERTICAL  PROFILES,  TAKEN  _IN  SITU  CYCLE  5,  AUGUST  13-16,  1979. 

Station  9  Station  10 

O  Dissolved  Oxygen  (mg/1)  O  Dissolved  Oxygen  (mg/1) 


(sja^aui)  ODepn$  MO|.dg  ipdeQ 


Unless  otherwise  noted,  profiles  taken  at  midpoint  in  cross  section. 


"-3C.  DISSOLVED  OXYGEN,  TEMPERATURE,  pH,  CONDUCTIVITY,  AND  OXIDATION-R 


Unless  otherwise  noted,  profiles  taken  at  midpoint  ir.  cross  section. 


FIGURE  F-3d.  DISSOLVED  OXYGEN,  TEMPERATURE,  pH,  CONDUCTIVITY,  AND  OXIDATION-REDUCTION 
POTENTIAL  VERTICAL  PROFILES,  TAKEN  IN  SITU  CYCLE  5,  AUGUST  13-16,  197V. 


Unless  otherwise  noted,  profiles  taken  at  midpoint  in  cross  section. 


FIGURE  F-4b.  DISSOLVED  OXYGEN,  TEMPERATURE,  pH,  CONDUCTIVITY,  AND  OX I DAT I ON- REDUCT I ON 
POTENTIAL  VERTICAL  PROFILES,  TAKEN  IN.  SITU  CYCLE  6,  SEPTEMBER  24-26,  1979. 

Station  9  Station  10 

O  Dissolved  Oxygen  (mg/1)  O  Dissolved  Oxygen  (mg/1) 
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▲  Oxidation-Reduction  Potential  (mv)  a  Oxidation-Reduction  Potential  (mv) 


DISSOLVED  OXYGEN,  TEMPERATURE,  pH,  CONDUCTIVITY,  AND  OXIDATION-REDUCTION 
POTENTIAL  VERTICAL  PROFILES,  TAKEN  IN  SITU  CYCLE  7,  DECEMBER  3-6,  1979. 


a  Oxidation-Reduction  Potential  (mv)  a  Oxidation-Reduction  Potential  (mv) 


FIGURE  F-6a.  TEMPERATURE,  DISSOLVEP  OXYGEN,  pH,  SPECIFIC 
CONDUCTANCE,  AND  OXIDATION-REDUCTION  POTENTIAL  ISOPLETHS 
TAKEN  IN  SITU,  CYCLE  4,  JULY  16-1*  .  1979  AT  STATION  7. 

a.)  Isotherms  (°C) 


b.)  Dissolved  Oxygen  (mg/1) 
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FIGURE  F-6tx  TEMPERATURE,  DISSOLVED  OXYGEN,  pH,  SPECIFIC 
CONDUCTANCE,  AND  OXIDATION- REDUCT I ON  POTENTIAL  ISOPLETHS 
TAKEN  IN  SITU.  CYCLE  4.  JULY  16-19,  1979  AT  STATION  7. 


c.)  pH 


d.)  Specific  Conductance  (mnho/cm  @25°C) 


F-22 


FIGURE  F-6c.  TEMPERATURE,  DISSOLVED  OXYGEN,  pH,  SPECIFIC 
CONDUCTANCE,  AND  OXIDATION-REDUCTION  POTENTIAL  ISOPLETHS 
TAKEN  IN  SITU,  CYCLE  4,  JULY  16-19,  1979  AT  STATION  7. 

e.)  Oxidation  Reduction  Potential  (mv) 


FIGURE F-7a.  TEMPERATURE,  DISSOLVED  OXYGEN,  pH,  SPECIFIC 
CONDUCTANCE,  AND  OXIDATION-REDUCTION  POTENTIAL  ISOPLETHS 
TAKEN  IN  SITU,  CYCLE  4,  JULY  16-19,  1979  AT  STATION  11. 

a.)  Isotherms  (°C) 


b.)  Dissolved  Oxygen  (mg/1) 
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FIGURE  F-7d  TEMPERATURE,  DISSOLVED  OXYGEN,  pH,  SPECIFIC 
CONDUCTANCE,  AND  OXIDATION-REDUCTION  POTENTIAL  ISOPLETHS 
TAKEN  IN  SITU,  CYCLE  4,  JULY  16-19,  1979  AT  STATION  11. 

e.)  Oxidation  Reduction  Potential  (mv) 
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FIGURE  F-8a.  TEMPERATURE,  DISSOLVED  OXYGEN,  pH,  SPECIFIC 
CONDUCTANCE,  AND  OXIDATION-REDUCTION  POTENTIAL  JSOPLETHS 
TAKEN  IN  SITU,  CYCLE  4,  JULY  16-19,  1979  AT  STATION  15. 


a. )  Isotherms  (°C) 


Lake  Surface 


Percent  from  Right  Bank 


b.)  Dissolved  Oxygen  (mg/1) 
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FIGURE  F-Sb.  TEMPERATURE,  DISSOLVED  0XY6EN,  pH,  SPECIFIC 
CONDUCTANCE,  ANO  OXIDATION-REDUCTION  POTENTIAL  ISOPLETHS 
TAKEN  IN  SITU,  CYCLE  4,  JULY  16-19,  1979  AT  STATION  15. 


c.)  pH 


d.)  Specific  Conductance  (ymho/cm  §25°C) 


FIGURE  F-flc,  TEMPERATURE.  DISSOLVED  OXYGEN.  pH,  SPECIFIC 
CONDUCTANCE,  AND  OXIDATION-REDUCTION  POTENTIAL  ISOPLETHS 
TAKEN  IN  SITU,  CYCLE  4,  JULY  16-19,  1979  AT  STATION  15. 

e.)  Oxidation  Reduction  Potential  (mv) 
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ALGAL  GROWTH  POTENTIAL 

Cycle  2  Station  7  Date  Collected  4/3/79  Date  Processed  4/5/79 
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TABLE  G-3k 

ALGAL  GROWTH  POTENTIAL 


Total  Phosphorus  (mg  P  l-i) _ |  0.050 _ |  0.080 
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••L  SEMINOLE  UOMCMT  STUDY  -  HESTER  DENDY  MACRO  I NVERTEBR ATES  (OROANISMS/SO  M)«* 
PLACED  CYCLE  3  (4/4-6/1979)  -  RETRIEVED  CYCLE  4  (7/16-19/1979) 

•••  PASS  TWO  -  CQDEO  DATA  USED 
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■  16.40 

18.30 

•  10.40 

•  61.90 

j 

■  IANGAUEGE  (MG  MU/KG  OGY  ATI 

•  30.1 

134.0 

•  53.6 

•  1070.0 

| 

•  fjHCJWY  |(.i  MG/KG  DP  Y  WT  > 

•  0.05 

0.  04 

•  0.14 

•  0.71 

« 

•  ‘  J  I C  KfZL  (  13  NI/KG  DHY  WT) 

•  <0.64 

<0.64 

•  4.00 

•  20.40 

i 

B 

1  Zl'IC  CIS  l  M/KG  DRY  WT  ) 

‘  3.91 

6.  IS 

*  10.20 

•  69.10 

•  CHL  Jt  (NAT'.D  HCOPOCAP JONG 

« 

\ 

i  ■ 

•  AL<»:»  IN  (  'M*  K  *»  OPY  Vt  T  ) 

•  <0.1 

<  0.1 

•  <  0.1 

•  <0.1 

•  •\/.’UCLO>J  12  4?  CJG/KG  DFY  WT  1 

•  <0.5 

<  0.5 

•  <0.5 

•  <0.5 

•  \‘!1CL  JK  1254  (UG/KG  OPY  AT) 

* 

•  <  0.5 

<  0.5 

•  <  0.5 

•  48.0 

•  AMlCLlM  1260  CJG/KC  OPY  WT  ) 

•  <0.5 

<  0.3 

•  <  0.5 

•  <  0.5 

•  J<IC-AL'’UA  r.J'IFI  IU0/K2  OPY  WT) 

•  <0.1 

<  0.  1 

•  <0.1 

*  <0.1 

»  thl-icta  isowe.a  cjg/kg  dry  wt> 

• 

•  <0.1 

<  0.1 

•  <0.1 

•  <  0.1 

’  litC-GA’MA  ISCM-T  (UG/KG  DRY  WT) 

•  <0.1 

<  0.1 

•  <  0.1 

•  <0.1 

•  CILJRliAN'.  CJi/KG  DRY  an 

•  <0.5 

<  0.0 

•  <0.5 

•  <0.5 

•  2.  »  0  (  UG/KG  DRY  4  T) 

•  <  2. 

<  2. 

•  <  2 . 

•  <  2. 

•  J,J.  on  (JG/KO  ODY  WT) 

pj 

. 

o 

V 

<  0.2 

•  <0.2 

A 

O 

. 

M 

, . 

*  ->,!>•  on-  (UG/KG  dry  WT) 

•  i.i 

<  0.1 

’  <  0.1 

•  1.5 

•  )«•»•  dot  ( j  ;/k  o  tv  wt  ) 

i 

•  <3.2 

<  0.2 

|  <0.2 

•  <0.2 

» 

*  ’»’•  JDf  ( JG/KG  DRY  WT  I 

•  <0.2 

<  0.2 

•  <  0.2 

•  <0.2 

• 

■  IlLl.MNIM  )/G//.j  DAY  »1) 

f  <0.1 

<  0.  1 

•  <0.1 

•  <0.1 

-  - 

#  yiiJJTM  )l.  CJG/KG  OHY  WT) 

» 

V  <0.5 

<  0.5 

•  <0.6 

•  <0.5 

•  JOHN  (  U  «/K  «  OHY  *T  ) 

•  <  0.  ! 

<  0.1 

•  <  0.1 

•  <0.1 

’  :m;ii  »L,)rMY,D t  jg/kg  dry  wt  ) 

•  <0.1 

<0.1 

•  <0.1 

•  <  0.  t 

*  iLV  ’ir'/'lU'  (UG/KG  "P  Y  WT  ) 

•  <1.0 

<  1.0 

•  <1.0 

•  <1.0 

•  Il-V»TACHL0H  (U“,/KS  nnv-  y  t  | 

•  <0.1 

<  0  .  t 

•  <0.1 

•  <0*1 

•  |t  or  AC  ML 'JR  F.’DXIDC  (UG/KG  DFY  WT) 

•  <  0.1 

<  0.1 

•  <0.1 

•  <0.1 

■  I".  TIUAYC  ILCR  (UG/KG  Ol’Y  At) 

•  <  0.2 

<0.2 

•  <0.2 

•  <0.2 

’  • 

•  IIN't  (UG/KG  DHY  4*1 

•  <0.1 

<  0.1 

•  <0.1 

•  <0.1 

1  -*p*ITACHL'V»(JJHENJL  (UG/KG  DRY  WT) 

•  <  0.5 

<  0.5 

•  <0.6 

•  <0.5 

•  T*J<A.»MENE  (UG/KG  DRY  WT) 

i 

♦  <0.5 

• 

<  0.3 

•  <0.5 

•  <0.5 

- 

• 

• 

. 

L-2 

■  JEW  w.  -  ■«-  ^  -  1—  J 

TABLE  L-lc 


*•  LAKE  SEMINOLE  WATER  DUALITY  M-.MAGE  MEN  T  STUDY  *♦ 

CJRPS  IF  ENGINEERS  ICONTRACT  D ACWO 1 - 78- C- 9 1 0 1 t  PHASE  II, CYCLE  5  C  3  /  1 3-8/16, I  9  T9  I 

SEDIMENT  SAMPLING  RESULTS 


t 

•  STATION 

•  STATION 

STATION 

•  STATION 

PARAMCTCR  NAME  C  UNITS! 

•  09 

•  10 

1  I 

•  12 

•  6/14/79 

• 

•  3/14/73 

3/1  A/ T9 

•  9/16/79 

physical  c  chemical  data 

• 

• 

1*11  YS  I  C  'L  OAT  A 

• 

LM3S  ON  IGNITION  1  MG/KG  DRV  WTI 

•  65600 

•  89100 

1 1 3000 

•  9100 

•*  Jl  STORE  CONTENT  iX  TOTAL  DRY  WTI 

•  46*60 

•  53.10 

62  .40 

•  22.70 

41 SCCLLANED JS  CHEMICAL  DATA 

• 

CA-rjON.  ORGANIC  low  C/KG  DRY  WTI- 

•  17.100 

•  2J.S00 

27.A09 

1  2.300 

NITROGEN,  TOTAL  KJELDAHL  IMG  N/KGI 

•  1110. 

•  1020. 

2160. 

JIL  t  GRtASE  (MG/KG  DRY  WTI 

•  690  . 

•  <50. 

385. 

•  <  50. 

>1113  •MS  WG.  TOTAL  IMG  P/KG  DRY  WT  ) 

•  42.  10 

•  424*00 

31.39 

•  20.09 

HEAVY  METALS 

• 

•\RSliMIC  IMG  AS/KG  DRY  WTI 

•  2*96 

•  6.79 

T.B2 

•  9.22 

CADMIUM  IMG  C3/KG  DRY  WTI 

•  1.60 

•  1.60 

2. »  0 

•  <0.50 

C  l!1!  II  UM  IMG  Cts/KG  DRY  WTI 

•  23.90 

•  33.10 

47.90 

•  <1.20 

CJ'’»n1  IMG  CU/KG  ORV  WTI 

•  12.50 

•  20.90 

24.60 

•  <0.65 

IRON  IMG  F E/KG  OHV  WTI 

•  13100. 

•  16900. 

20500. 

•  362. 

L:AJ  IMG  M'l/Kf,  DRY  WTI 

•  36.60 

•  6  3.60 

35.00 

•  13.10 

1  VI'G  \  Nr  5\  IMG  MN/KG  PRY  NT  1 

•  921.0 

•  1350.0 

1260.0 

•  79.3 

I.ERCUTV  IMG  Ili/Kli  DRY  WT  1 

•  0.17 

•  0.44 

0.32 

•  0.72 

MICK^L  IMG  M/KG  ORV  WTI 

•  14. GO 

•  22.30 

25.13 

•  <9.65 

/l  1C  IMG  l  M/KG  ORV  WTI 

•  52. SO 

•  7*».«0 

93.  1  7 

•  4 .92 

C ML UP I N A Y E D  HYORUCARTONS 

AL9RIN  IUG/KG  DRY  WT 1 

•  <0.1 

•  <  0.1 

<  0.1 

■  <0.1 

AM1CLMR  1242  IUG/KG  ORV  WTI 

•  <  3.5 

•  <0.5 

<  0.5 

AKJCLMR  1254  IUG/KG  DRY  WTI 

•  31.0 

•  <  0.5 

<  0.5 

Bitf.  _ . ' 

I 

AMOCL1R  1260  I  JG/KG  DRY  WT) 

•  <  0.5 

•  <0.5 

<  0.5 

1 

lrIC-ALPMA  IS1MSR  IUG/KG  DRY  WTI 

•  <0.1 

•  <0.1 

<  0.  1 

•  <0.1 

« 

3.IC-7ETA  ISOMER  IUG/KG  ORV  WTI 

■  <  o.l 

•  <0.1 

<  0.1 

•  <0.1 

INC- GAMMA  IGOItR  IUG/KG  DRY  WTI 

•  <0.1 

•  <  0.1 

<  0.1 

•  <  0.  t 

CHLTOAIl  IJG/KG  DRV  WTI 

•  <0.5 

•  <  0.5 

<  0.5 

A  J  IJG/KG  OHV  WTI 

•  <  2. 

•  <2. 

<  2. 

P,  »•  mo  IUG/KG  DRY  WTI 

•  <  0.2 

•  <  0.2 

<  0.2 

■».»•  9DC  IUG/KG  ORY  WT| 

•  <  0.1 

•  1.2 

<  0.1 

<  0.1 

:|,J«  MOT  IJG/KG  *H<V  WTI 

•  <0.2 

•  <  0.2 

<  0.2 

<  0.2 

P,->»  DOT  IUG/KG  ORY  WTI 

•  <0.2 

•  <0.2 

<  0.2 

<  O.T 

OlcLOniN  IUG/KG  DRV  WTI 

•  <  0.1 

•  <0.1 

<  0.1 

<  0.  1 

F'lOjrunL  IUG/KG  DRY  WT) 

•  <  0.5 

•  <0.5 

<  0.5 

<  0.5 

GMmiM  IUG/KG  DRY  AT  1 

•  <0.1 

•  <0.1 

<  0.1 

<  0.1 

EM.'PIM  ALDEHYDE  IUG/KG  DRY  WT  I 

•  <0.1 

•  <0.1 

<  0.1 

<  0.1 

.CYIUOSMIATF  IUG/KG  DRY  NT  1 

•  <1.0 

■  <1.0 

<  1  .0 

<  1.0 

H:°T  ACHLO  ?  (UVK(i  0*»Y  WT  ) 

•  <0.1 

•  <0.1 

<  0.1 

<  0.  1 

HifTAC?A_D^  »T*t?XfOF  ( ’IC./K'#  PPY  WTI 

•  <0.1 

•  <0.1 

<  0.  1 

<  0.  1 

1- 1  ll  *<VCH.  rV'  (US/KG  WT! 

•  <0.2 

•  <0.2 

<  0.2 

<  A,.? 

U  <  (  tJ/K'i  ;)  IV  w  T 1 

•  <0.1 

•  <0.1 

<  0.  1 

<0.1 

».  JTAC»ILIJa-*  I  J5/K5  3»JY  WTI 

•  <3.5 

•  <0.5 

<  3.^. 

<  0.5 

T  *1'  .  i;  (  ii/K-,  i)f'V  VT) 

■  <0.5 

•  <  0.  » 

<  o.-. 

<0.5 

TABLE  L-ld 


**  LA<£  5r‘1INaf  WATER  QUALITY  MANAGF.MENT  stuoy  •• 

CIV’S  IF  ENGINEERS  (CONTRACT  04CW01  -70-C-01 0  It  PM4SE  ll, CYCLE  S  ( 8/1 3-8/16. 10791 

SEOIWFNT  SAILING  RESULTS 


pa.mme  tcr 


JMY5fC4L  c 


SAV;  (UNITS) 


CHEMICAL  f)AT» 


ST  AT  I UN 
13 

a/13/74 


STATION 
1  A 

8/16/74 


STATION 
1  S 

8/ 1 3/79 


STATION 

16 

8/1 3/70 


physical  oat  a 

LOSS  <IN  IGNITION  (VS/KG  DRY  111 
tJlST'JRE  C  C  NT  ENT  (X  TOTAL  DRY  WT  I 

(I  SCCLL  ANE'JUS  CHCMICXL  OATA 

C4HUUN.  ORGANIC  I  C/KG  DRV  WT) 
NITROGEN,  TOTAL  KJELOANL  (  N/KC) 
OIL  t  GREASE  ('-1G/KG  OPV  NT) 

PHOSPHORUS,  TOTAL  (MG  P/KG  ORY  WT) 

HEAVY  METALS 

ARSENIC  (MG  AS/KG  CRY  WT ) 

CAOMIJM  (MG  CO/KG  CRY  WT ) 

CM  (.IN  I  U  A  (  MG  CR/KG  DRY  WT  ) 

CO ’REN  C1G  CO/KG  DRY  WT  ) 

INJN  (■'.•,  Ff/KG  DRY  WT  ) 

LE  AD  (  VG  O'J/KG  DRY  WT  ) 

IANoANE*11  (MS  MN/KG  ORY  NT  I 
(ERCJNV  (MG  HG/KG  DRY  WT) 

NICKEL  CHS  NI/KG  DRV  WT I 

'INC  (Mi  .»N/KG  DRY  WTI 

chlorinated  mydnocapoons 

XL  ON  I  N  (  U  G/KG  DRY  »T| 

AR'JCLOR  1 2  X  7  :oG/KG  DRY  NT  I 
ARUCLJG  I  2  3  A  (UG/KG  D^Y  »T| 

ARJCL  IR  1260  (UG/KG  DRY  NT  I 
1HC-XL»HA  ISOMER  (UG/KG  DRY  WTI 
V4C-JCTA  ISOMER  (  UG/KG  DRV  WT  I 

HC-G4MMX  ISOMER  (UG/KG  DRY  WTI 
C  ILONDANE  (  U  i/K  G  DRV  WT  ) 

7.4  9  (UG/KG  ORY  .IT  I 


p. 

.»•  D*^0 

( ug/kg 

DKV 

WT) 

pf 

P#  ICS 

(  JG/KG 

D*'  V 

WT  | 

u 

"*•  OOT 

( JG/KG 

nx  v 

WTI 

». 

»•  (TTT 

C  UG/<0 

OWY 

WT  1 

i'L  1  7  |  *4 

(  'JG/KG 

OUT 

WT  1 

:  i 

L»  ifirt 

< 

WT  | 

I  >MI4I  (  1G/K  *  DNY  YT  | 

-■•rid'l  XLr“-MV9E  (-JG/KG  DRY  WTI 
ILY  ’  I  JS  «t.\T-~  (UG/KG  ON Y  WTI 

IICi'TACML'W’  (UG/K-G  ONV  WTI 
M_>TAC‘(LO'  (UG/KG  DRV  WTI 

M.ETUIAYCHLOR  (UG/KG  DKY  WTI 


15200 

•  16A000 

91700 

4200 

24. AO 

•  70.10 

53.10 

2*. 60 

A. 280 

•  54 . 60  0 

20. 700 

0.  305 

337. 

•  4900. 

1380. 

167. 

<  SO. 

•  60S. 

<  50. 

<  50. 

62.00 

•  3S0.00 

271 .00 

*3.50 

<0.05 

*  2.61 

5.B2 

0.06 

3.70 

•  0.77 

2.60 

0.66 

13.00 

•  52.20 

A. 51 

A.  AA 

3.0A 

•  0.42 

’4 .00 

<0.66 

571  0. 

•  13800. 

16700. 

2  3  AO. 

1  A.  SO 

•  83.70 

42.30 

16.90 

36  3.0 

•  292.0 

1220.0 

71.6 

0.36 

•  0.  20 

0.65 

0.  30 

3.40 

•  2.64 

6.83 

5.13 

17.60 

•  21.40 

75.70 

3.75 

<  0.1 

■  <0.1 

<  0.1 

<  0.1 

<  0.0 

•  <0.5 

<  0.5 

<  0.5 

<  o.s 

•  <0.5 

<  0.5 

<  0.5 

<  0.5 

•  <0.5 

<  0.5 

<  0.5 

<  0.1 

•  <  0.1 

<  0.1 

<  0.  1 

<0.1 

•  <  0.  1 

<  0.1 

<  0.1 

<  0.1 

'  <  0.1 

<  C.l 

<  0.1 

<  O.S 

•  <0.5 

<  0.5 

<  0.5 

<  2. 

•  <  2. 

<  2. 

<  2. 

<  0.2 

•  <0.2 

<  0.? 

<  0.2 

9.  A 

•  5. A 

0.6 

<  0.  1 

<0.2 

•  <0.2 

<  0.2 

<  0.2 

<  0.2 

•  <0.2 

<  0.2 

<  0.2 

<  0.1 

•  <0.1 

<  0.1 

<  9.1 

<  O.S 

•  <0.5 

<0.5 

<  0.5 

<  0. 1 

'  <0.1 

<  0.1 

<  0.1 

<  0.1 

*  <0.1 

<  C.l 

<  0.  1 

<  l  •  0 

•  <  t  .0 

<  l  .0 

<  1  .0 

<0.1 

•  <0.1 

<  0.  1 

<  0.1 

<  0. 1 

'  <0.1 

<0.1 

<0.1 

<  0.2 

'  <0.2 

<  0.2 

<  0.2 

<  0.1 

•  <0.1 

<  0.1 

<  0.1 

<  o.s 

<  n -k 

•  <  O.S 

•  /  A  i: 

<  0.6 

<  0.5 

| 

i 


Ml  REA  (UG/KG  ORY  WT  ) 

",emtachloico',h=nul  (ug/kg  dry  wt  i 

TUXAPMENiE  (UG/KG  DRY  WTI 


<  0.1 

<  o.s 

<  o.s 


TABLE  L-le 


♦  ♦  LAKT  1>-M!M0LC  WATI-v  QUALITY  <AN4  GEVcNT  STMUV  ♦* 
yi*  s  jr  ENG  I  NECfV*  (CONTPACr  OACWO  1- 78-  0  0 1 0 11  •'’MA  5E  II«CYCLC  8  I  9/1  J-«/l  6. 1  9791 

SEQINFnT  SAMPLING  RESULTS 


*»49  NAVE  < UNITS) 


STAT l  IN 
1  7 

9/  I  3/79 


STATION 

ir. 

1/1  A/ 79 


STAT ION 
19 

0/1 4/79 


PHYSICAL  &  CHEMICAL  DATA 


B 


N 


i 

k  - 


■. 


5UYSICAL  O  A  T  A 

• 

| 

L  J  S3  UN  IGNITION  (  MG/KG  ORY  WTJ 

•  1  300 

7100 

1  1400 

4 

i it siu>:  content  (*  total  opt  *n 

•  22.00 

l  0.50 

22.20 

4 

4 

»t GCfLLANt JU5  CHEMICAL  DATA 

( 

C4M0N.  ORGANIC  (  3«  C/KG  DRV  WT  1 

•  0.1  >5 

9,260 

6.01  0 

NITROGEN.  TUT4L  KJELOAIIL  (AC  N/KG) 

•  54  . 

227. 

190. 

J|t.  6-  G^tvif  (MG/KG  SPY  MT 1 

■  <  SO. 

241  . 

<  50. 

••UJSRUCIPJS.  TOTAL  (MS  tVKG  DPY  Ml  1 

•  10.00 

127.00 

15.20 

U®“  AV  Y  METALS 

ARSENIC  (A3  XS/KS  DPY  WT  1 

•  0.5A 

1.02 

0.20 

CAOYllJV  (MS  CO/KG  CRY  WT  | 

•  0.7/ 

0.  75 

0.51 

CHROMIUM  (MG  Cfi/KG  DRY  WT» 

•  3.35 

2.4/ 

2.06 

CJPPHt  (IS  CJ/K.S  DPY  WT  I 

•  <0.64 

<0.62 

<0.64 

1  '10  1  CIS  P-/KS  CRY  WT  1 

•  1  760. 

137  0. 

1940. 

L  :  VJ  (  MS  'VT/KG  DRY  WT  1 

*  10.(0 

1  4.60 

10.2C 

i 

4 

(4NG4NE3E  (MS  (M/KG  OPV  WT ) 

•  65,3 

1  73.0 

212.0 

4 

(.MCJtY  (MG  M S/KG  ORY  WT 1 

•  0.3A 

0.2  0 

0.  44 

• 

IICKLL  (MS  N 1 /KG  DRY  WTJ 

•  4.00 

1.03 

1.20 

4 

4 

TINS  (VS  2N/KG  DPY  WT  1 

•  5.77 

5.06 

7.46 

4 

CML'IR  I  MATO  J  HYDROCARBONS 

j 

ALO'IIM  (US/KG  ORY  WT| 

•  <0.1 

<  0.1 

<  0.1 

« 

■V(  JCLOR  12*2  (US/KG  0°  Y  WT  1 

•  <  O.S 

<  0.5 

<  0.5 

4 

XROCL  JR  1264  (UG/KG  DRY  WTI 

•  (0.0 

3B.0 

64.0 

4 

i 

ARIJCL  JR  1 2. S3  CJG/KG  DRY  WT  » 

•  <0.5 

<  O.S 

<  0.5 

IIIC-ALPH*  ISOMER  (UG/KG  ORY  ATI 

•  <0.1 

<  0.1 

<  0.1 

MOJ;-:rA  ISCVPR  (JG/KG  DPY  WTI 

•  <  0.  t 

<  0.1 

<  0.1 

IHC-SAM.I4  ISOMER  (UG/KG  DRY  WTJ 

•  <  o.t 

<  0.  1 

<  0.1 

CMLJP0AN6  1 JG/KS  OPY  WT) 

•  <0.5 

<  0.5 

<  0.3 

2.  A  0  ( U  C/K.G  ORY  WT  J 

•  <  2. 

<  2. 

<  2. 

■»,P»  ROD  (UG/KG  D.(V  WT) 

•  <0.2 

<  0.2 

<  0.2 

5,5'  DOE  (UG/Ki  ORY  WTI 

•  <0.1 

<  O.i 

<  0.1 

:i,5«  OOT  (tIS/KS  CRY  WTI 

•  <  0.2 

<  0.2 

<  0.2 

,>,P*  DOT  (IJG/KG  DPY  WTI 

•  <  0.2 

<  0.2 

<  0.2 

D(ELO"IN  (UG/KG  OR  Y  WTI 

•  <o.: 

<  0.1 

<  0.1 

ENOOTiUlL  (UG/KG  OPY  WT) 

•  <0.5 

<  0.6 

<  0.3 

5 (UK  IN  ( UG/KG  ORY  WTI 

•  <0.1 

<  0.1 

<  0.1 

"CDRIM  ALOEMYJC  (  JG/KG  DPY  WT  1 

•  <0.1 

<  0.1 

<  O.t 

SLY  'MJSPHATt:  (UG/KG  OPY  WT) 

•  <1.0 

<  1.0 

<  1.0 

•CRT  ACML'I.O  (UG/KG  ORY  WTI 

•  <0.1 

<  0.1 

<  0.1 

Mr,,T.\CULUP  STIKIOi  (t/G/KG  ORY  WTI 

•  <0.1 

<  0.  1 

<  0.1 

(CTU  IXVCHLUP  (UG/KG  ORY  <T  ) 

■  <0.2 

<  0.2 

<  0.2 

l|  MEX  (  IG/K.  S  Of.Y  «T  1 

•  <0.1 

<  0.  1 

<  0.1 

5-MT  ACHLO^'lPULNJL  (UG/KG  DRY  WT  ) 

•  <0.5 

<  0.6 

<  0.5 

4 

1  III  ».r::|-  (IIS/KS  DRY  .<11 

•  <0.5 

<  0.5 

<  0.5 

4 

• 

TABLE  L-2a 


4*  LAKC  SEMINULC  WATER  DUALITY  MANAGEMENT  STUDY  ** 

CJI»;*S  3F  ENGINEERS  IC'JNTSACT  DACWO 1 - 73-C- 0 1 0 1 1  RHACE  ll.CYCLF  5  ( >\/ 1  J- 9/  1  o  .  1  "70 1 

SEDIMENT  SAMPLING  RESULTS 


• 

•  sr4riOM 

• 

• 

STATION 

• 

• 

ST AT  in  < 

• 

• 

station  ■ 

P404‘irT*’R  N4*4E  (UNITS! 

•  01 

« 

02 

• 

0  J 

• 

0*  •. 

•  a/ 15/70 

• 

• 

• 

1/1  5/79 

• 

• 

Q/1S/7V 

« 

• 

3/1  r./ TV  • 

MECHANICAL  DATA 


SIEVE  ANALYSIS 

lctJ  *4T  L  (  *  FINER  THAN  3.1.1  Y1I 

• 

• 

•  100.0 

• 

• 

• 

i  no  .o 

• 

1 

. 

1  00.0 

• 

• 

• 

103.0 

1EO  'ITU  I*  FINER  than  25.4  MM) 

•  100.0 

• 

10  3.0 

• 

100.0 

• 

100.3 

.ICO  MTL  (  K  FINER  T  HAN  19.1  MM) 

•  100.0 
• 

• 

f 

103.3 

• 

100.0 

• 

10  3.0 

ICO  MTL  1  1  finer  THAN  IS. 9  MM) 

*  100.0 

« 

1  00  .0 

t 

100.0 

« 

90.6 

IE3  4TL  (A  riNEM  THAN  12.7  MM  I 

•  100. 0 

• 

103.0 

1 

IOC).-, 

t 

00.6 

TEO  MTl  (  1  FINEP  THAN  9.52  «'D 

•  100.0 
• 

• 

• 

1  00.0 

• 

■ 

100.0 

■ 

99.6 

3C3  MIL  (\  FINER  THAN  (..53  MM) 

•  100.0 

• 

95.  U 

« 

:  oo.  o 

i 

IED  MTL  <4  riNFP  Than  3.35  MM) 

•  9J.S 

1 

S-).  7 

• 

i 

or.  •) 

TfO  ITL  <4  FINER  THAN  1.95  MM) 

•  00.4 

• 

• 

• 

59 . 1 

• 

OS  .  7 

• 

34.  •» 

ItO  .-ITL  IS  FINER  yuan  0.295  MM) 

•  30.50 

• 

12.20 

t 

1.  74 

« 

1  1  .90 

■1CJ  MfL  IS  FINE-7  than  0.149  MMt 

•  .?  •  Z  7 

• 

I.  95 

• 

1  •  >»’. 

• 

>  •  ist 

)LJ  -ITL  (\  FINER  THAN  0.07A  MM) 

•  1  .03 

• 

• 

t 

0.90 

• 

| 

1.2*5 

• 

1  .M 

MYOF.JMETER  ANALYSIS 

EQUIVALENT  FALL  OIA  (MICRONS) 

• 

• 

•  35. 

• 

1 

• 

35. 

• 

• 

• 

35. 

• 

■ 

• 

36. 

X  FINER  THAN 

•  1.12 
. 

• 

• 

o.ao 

• 

. 

1.12 

• 

1.21 

’NIVAL  4T  r  -'LL  '!»  (MICS9INSI 

73. 

• 

23 

• 

23. 

• 

2i. 

•J  FINER  THAN 

•  0.00 
• 

1 

0.00 

t 

0.93 

■ 

0.41 

LIJIVALlNT  fall  OIA  (.MIC  RONS  1 

•  13.0 

« 

13.0 

• 

13.0 

• 

13.0 

3  FINCH  THAN 

•  0.32 

• 

« 

3.  90 

• 

0.00 

• 

0.01 

EQUIVALENT  fall  OIA  IMICRPNS) 

•  9.0 

• 

9.0 

• 

9.0 

• 

0.0 

«  FINER  ’HAN 

•  0.32 

• 

• 

0.93 

• 

0.64 

i 

0.91 

equ i valent  fall  d: a  (microns) 

•  5.  0 

• 

6.0 

• 

6.0 

* 

6.0 

x  finer  than 

•  0.  J2 

t 

• 

0.99 

• 

0.54 

• 

0.91 

EOUIVALE.it  fall  OIA  (MICRONS) 

•  3.0 

• 

3.0 

• 

3.0 

t 

1.0 

X  FINCH  than 

•  0.32 

• 

• 

0.90 

• 

0.6* 

• 

0.31 

EQUIVALENT  fall  OIA  (MICRONS) 

•  1  .00 

• 

1.00 

« 

1.00 

• 

1.90 

%  FINER  THAN 

•  0.  32 

f 

• 

• 

O.bO 

t 

• 

0  .  *>4 

t 

■ 

9.  76 

TABLE  L-2b 


**  LAKE  SEMINOLE  MATER  QUALITY  MANAGEMENT  STUDY  *♦ 

CORPS  JF  ENGINEERS  (CQNTHACT  UACWO  1  -7U-C- 01  0  1  >  =HASE  II. CYCLE  5  (  9/ 1  3-  3/  16.  I  079) 

SEDIMENT  SAMPLING  RESULTS 


PARAMOUR  NAME  (UNITS) 

• 

•  STATION 

•  OS 

•  8/15/79 

• 

3T  AT  If.  N 

06 

8/1 5/79 

ST  AT  IU.^ 

or 

8/1  A/79 

STATIflf 

03 

3/14/ 

mechanical  data 

. 

a 

SIEVE  ANALYSIS 

. 

OCO  MTL  (X  FINER  THAN  33.1  MM » 

JED  .MTL  (X  FINCP.  THAN  25.4  MM) 

OCD  MTL  ( X  FINER  THAN  10. 1  MM) 

•  ioo.o 

•  100.0 
•  100.0 

1  00.0 
100.0 

I  00.0 

109.0 

100.0 

100.0 

100.0 

100.0 

100.0 

JED  MTL  (X  FINER  THAN  15.9  MM) 

■JED  MTL  IX  FINER  THAN  12.7  MM) 

JCO  MTL  IX  FINER  THAN  9 .  S2  MM) 

1  100.0 

•  9  J.5 

•  97.3 

100.0 
l  00.0 

1  00  .0 

1  00.0 
100.0 
i  oo.o 

100.0 

100.0 

100.0 

■IE  3  JTL  (X  F I  4CR  THAN  6.55  MM) 

■JED  MTL  (S  TINER  THAN  305  MM) 

JED  MTL  (X  FINER  THAN  1 .65  MM) 

•  9  5,4 

■  92.6 

*  a4.o 

99.9 

90.  8 
99.2 

1  00.0 

1  00.0 
100.0 

100.0 

100.0 

100.0 

JED  MTL  (X  FINER  THAN  0.295  MM) 

JED  MTL  (X  FINER  THAN  0.149  MM) 

JLO  MTL  (X  FINER  THAN  0.074  MM) 

•  7  .50 

•  2.18 

*  1  .38 

13.00 
2.12 
l  .  56 

39.90 

13.10 

R.  04 

99.70 
9.3. 40 
79.80 

HYOROMETER  ANALYSIS 

. 

E1UIVALCNT  TALL  01  A  (MICRONS) 

1  FINER  THAN 

•  35. 

■  1  .07 

35. 

1.23 

35. 

1.60 

35. 
49.  70 

ejUlVALEN*  FALL  DIA  (MICRONS) 

X  CINCR  THAN 

•  23. 

•  I  .07 

23. 

0.  16 

23. 

1.-23 

23. 
4o.  40 

EQUIVALENT  FALL  DIA  (MICRONS) 

X  FINER  THAN 

•  13.0 

•  0.67 

• 

13.0 

0.  70 

13.0 

1.25 

1  3.0 

39.  70 

EQUIVALENT  fall  01 A  (MICRONS) 

Y  F)N=R  THAN 

•  9.0 

•  0.67 

• 

9.0 

0.96 

9.0 

1.2  J 

9.0 
36.  O' 

EG J I VALENT  fall  OI A  (MICRONS) 

X  FINER  THAN 

•  6.0 

•  0.67 

• 

6.0 

0.96 

6.0 

1.12 

6.0 

32.10 

EQUIVALENT  fall  OIA  (MICRONS) 

X  FINER  THAN 

•  3.0 

•  0.C7 

• 

3.0 

0.96 

3.0 

0.96 

3.0 
25.  50 

EQUIVALENT  TALL  DIA  (MICRONS) 

X  FINER  THAN 

•  1.00 
•  0.67 

1.00 

0.30 

1.00 

0.30 

1.00 

17.20 

TABLE  L-2c 


♦  *  LAIC;  SFMIN'H.E  WATFR  DUALITY  MANAGE  (ENT  STUDY  ** 

COMPS  UF  ENGIUCLRS  (CONTRACT  iTACvOl  -7N-C-0I  01  )  PHASE  IJ.CYCLC  5  I  5/1  3->l/l  t>.  1  979) 

SEDIMENT  SAMPLING  RESULTS 


PARAMETER  NAME  (UNITS) 

■ 

•  STATION 

•  09 

•  8/14/79 

• 

STATION 

1  3 

0/1  A/79 

ST  AT  J'IN 

11 

0/1A/T9 

ST  AT  int# 
12 

8/16/79 

MECHANICAL  OATA 

• 

• 

sicvc  Analysis 

• 

TED  •ITI.  (X  FINER  THAN  38.1  MM) 

1-D  l(L  ( '  FINER  THAN  23. A  MM) 

■JuD  ITL  I*  FINER  THAN  19.1  MM) 

•  100.0 

•  100.0 

•  100.0 

1  00.3 

I  00.0 
100. 0 

100.4 

100.0 

100.0 

100.3 

100.0 

100.0 

Uc'J  MTL  C5  fjnF  p  THAN  15.9  TIM) 

ueu  mtl  (s  finer  than  I2.r  mmi 

JEO  MTL  IS  FINER  THAN  9.S2  MM) 

•  100.0 

•  ioo.o 

•  100.0 

1  CC.O 
IUC.0 

1  00  .3 

100.0 
100.0  , 
100.0 

130.3 

109.3 

190.3 

ll-D  MTL  (1  FINER  THAN  6.55  M*l  > 

DED  t|L  1*  FINER  THAN  3.35  MM) 

3€0  'ITL  1"!  FINER  THAN  1.05  MM) 

•  100.0 

•  100.0 

•  100.0 

l  00.0 
t  00.0 
100.0 

100.0 

100.0 

100.0 

100.0 
100. 3 
100.0 

■1F0  MTL  IX  FINER  THAN  0.295  ’AMI 

JED  ,ITl.  (  *  FINER  THAN  0.1A9  MM) 

JEJ  ATL  (*  FINER  THAN  0.07A  MM) 

•  90, SO 

•  SO. 70 

•  7ft  *80 

190.00 

9E.S0 

97.  1C 

00.70 
^9.  30 
97.00 

59.90 

27.51 

9.21 

HYOROMETFR  ANALYSIS 

• 

*OUItfM_tiNT  FALL  01 A  C MICRONS ) 

X  F  TMA* 

•  J5 . 

•  43.R0 

3S. 

52.20 

35. 

AG.  83 

35. 

3.  37 

EOJIVALtMT  FALL  OIA  (M1CRUMS) 

X  finer  than 

•  23. 

#  47.20 

23. 

*7.20 

23. 

•  3.  A9 

23. 

3.21 

EQUIVALENT  FALL  MIA  (MICRONS) 

X  FINFR  THAN 

•  13.0 

•  37.00 

13.0 

37.  10 

13.0 

35.73 

13.3 

2.  73 

€01 1 V  ALEMT  FALL  OIA  (MICRONS) 

4  FINER  THAN 

•  9.0 

•  31.00 

7.0 

43.70 

9.  9 

33.  30 

9.0 

2.25 

ETUI  VALENT  fall  31  A  .MICRONS) 
x  r-n«=R  than 

•  6.0 
•  2^*  •  90 

6.0 

2  7.nO 

6.3 

30.30 

fa.  9 
1.77 

EQUIVALENT  FA.  1  OIA  <  MICRONS! 

*  FINER  'MAN 

•  4.0 

•  10.50 

3.0 

20.20 

3.0 

21.20 

3.0 

1.25 

£3J|  7\L -flT  C^LL  014  (MIChUSS) 

X  rINCP  JUST* 

*  1.00 
•  13.50 

1.00 

l  2.  S3 

1 .00 
13.10 

1  .03 
1.25 

TABLE  L-2d 


LAKE  5EMINTL?  »ATCV  QUALITY  MANA-ir Me >|T  QTUOY  »  > 

cor’sqf  CMCiM-rR-j  (contract  O4cnoi-7a-c-oioi )  pha-u  ii.cyclf  -j  (  t/i3-i/ in. i  >/»i 

sediment  sampling  results 


PARAMETER  NAME  (UNITS) 

• 

•  station 

•  1 J 

•  3/13/79 

t 

station 

1  A 

i/16/79 

ST  AT  ION 
l'» 

0/1 3/70 

ST4TIU4 

16 

0/13/70 

MECHANICAL  DATA 

SltVt  ANALYSIS 

• 

• 

• 

• 

oed  mtl  (<  finer  than  3a. i  mm» 

•  tao.o 

100.0 

190.9 

100.0 

RED  MIL  (X  FINER  THAN  25. A  MM) 

•  109.0 

1  00.0 

190.9 

190.0 

•'CO  MTL  CX  TIMER  THAN  19.1  MM) 

•  100,0 

103.0 

109.0 

1  VI.  0 

JSO  4T L  (  <  FINER  THAN  15.9  MM  1 

•  109.0 

109.0 

1  90.9 

100.9 

drO  .MTL  (X  FINER  THAN  12.  7  MVI I 

•  100.9 

1  00.0 

100.9 

100.9 

JlU  MTl  (X  FINER  THAN  9.52  k‘M) 

•  I 00. 9 

100.0 

l  oo  • 

99,0 

JED  MTL  (X  FINER  THAN  t . 55  MM) 

*  100.0 

1  90.  9 

109.0 

99.0 

J 

J'O  MTL  (X  FINER  THAN  3.35  MM) 

•  109.0 

1  00.0 

100.9 

90.-1 

« 

IJED  MTL  (X  FINER  THAN  1.65  MM) 

•  10J.0 

1  00.9 

100.0 

99.  6 

1 

ISO  MTL  IX  FINER  THAN  0.295  MM) 

•  91.30 

99.10 

00.19 

2.31 

J 

deo  mtl  ix  finer  than  o.iao  mm 1 

•  53.00 

•>  T  .  3  9 

Mb.  3 9 

».  *  > 

J 

1EO  MTL  C*  FI  MEM  THAN  0.07*  M« ) 

HYDRO METER  ANALYSIS 

*  12.40 
« 

• 

92.50 

6tt.60 

1.97 

EQUIVALENT  FALL  01  A  (MICRONS) 

•  35. 

35. 

35. 

35. 

• 

X  F1NpK  THAN 

•  5.1A 

10.20 

28.69 

1  .69 

j 

EQUIVALENT  fall  0 1  A  (MICRONS) 

•  23 « 

23. 

2  3. 

23. 

• 

X  FINER  THAN 

•  *.50 

0.  A3 

26.20 

1 .60 

j 

2-1UI  V4LrNT  FALL  01 A  (MICRONS) 

•  13.0 

13.0 

I  3.0 

1  3.0 

X  FINCH  THAN 

•  3.05 

7.61 

16.10 

1  .A* 

C3UIVALEN*  FALL  OIA  (MICRUNSI 

•  0.0 

9.9 

0.0 

9.  3 

X  F  I  MC°  THAN 

»  3.B5 

6.  39 

14.90 

1.20 

►JUIVIlfnt  fa,_l  oi  A  (MICRONS) 

•  0.0 

0.9 

6.0 

o.  0 

X  FaNFW  than 

•  3.53 

5.  17 

12.19 

1.12 

EQUIVALENT  FALL  OIA  (MICRONS) 

»  3.0 

3.0 

3.0 

3.9 

X  FINER  THAN 

•  2. SO 

3.65 

9.63 

1.1? 

EQUIVALENT  FALL  OIA  (MICRONS) 

•  1  .00 

1.90 

1.00 

1 .91 

X  FlMEf*  THAN 

•  2.25 

• 

1.8J 

5.7? 

0  6  or* 

TABLE  L-2e 


• 

t 

ST  AT  ION 

• 

f 

ST  AT  ION 

• 

• 

STATION 

PAR  A ‘IF  TLP  NAMC  (UNITS) 

• 

1  7 

1 

1  J 

« 

i  ^ 

1 

• 

• 

<J/1  2/7<t 

. 

• 

3/1  A/79 

t 

• 

a/1 4/79 

M  LAKh  SEMI  NULL  WATER  QUALITY  MANAGFM.?NT  SI  UOY  ♦  • 

CORPS  IP  ENGINEERS  (CONTRACT  O AC WO  1 - 73-C- 3 1 0 1  I  PHASE  II. CYCLE  0  (  3/ 1  J-U / 1 6 • l 1  79 ) 

SCOmZNT  SAMPLING  RESULTS 


MECHANICAL  DATA 


S  IK 

VF  ANALYS1 

3 

• 

» 

ICO 

'•’TL 

(  F 

T  |NE  R 

T  HAN 

30. 1 

) 

•  100.0 

1  00.0 

• 

10  0.0 

ICO 

'.tl 

(  X 

r  1  HER 

T  HAN 

25.  A 

MM) 

•  100.0 

°8  •  4 

• 

100.3 

i- o 

*1TL 

(  i 

FINER 

T  H  AN 

19.  1 

MM  ) 

•  100.0 

69.  0 

. 

93.  7 

ICD 

NTL 

r: 

finer 

THAN 

15.9 

mm  ) 

'  103.0 

83.9 

• 

92.7 

)CO 

ITL 

( 

r  incr 

THAN 

12.7 

MM) 

•  100.0 

79.1 

• 

ftl  .3 

ICO 

itl 

( v. 

r  I  ncr 

1  MAN 

9.52 

MM  ) 

•  100. 0 

77.4 

• 

7  3.9 

ICO 

A  TL 

(  X 

c  INF R 

THAN 

b.55 

MM) 

'  103.0 

75  •  1 

• 

65.  6 

ICO 

UL 

(  X 

F  1  NtR 

THAN 

3.  J5 

MM  ) 

•  103.0 

72.2 

• 

55.  3 

ncu 

•ITL 

(  X 

F  I  NCR 

THAN 

1.05 

HM  ) 

•  100.0 

6L.4 

. 

45.  9 

IF  O 

MTL 

(X 

F  INER 

THAN 

0.295 

MM  ) 

•  19.20 

4.13 

• 

3.90 

ur.o 

ITL 

(  < 

r  1  ME  R 

F  HAN 

0.1*9 

MM  ) 

•  2.29 

3.5ft 

• 

3.3  5 

"JCO 

MTL 

(  X 

FINER 

THAN 

0  .074 

MM  ) 

•  2.02 

2.53 

. 

2.95 

HYORflMF 

TCR  ANALTS 

IS 

« 

• 

i  i'J  I  V  ALC  IT 

TALL  LUA  (MIC  NUN 

5) 

•  JS. 

35. 

. 

35. 

X  FIN-|J 

THAN 

•  1.44 

2 . 5o 

• 

2.41 

EQUIVALENT  PALL  DIA  (MICRONS) 

*  than 

EUIVALCNT  FALL  Ul A  (MICRONS) 
i  FI  NT  -4  THAN 

"  3J  !VALtrNT  FALL  OIA  (MICRONS) 
X  finer  THAN 

;JJIV\LiNT  TALL  •>!  A  (MICRONS) 
y.  fin"'«  than 

EJUlV-LENT  FALL  91A  (MICRONS) 

•  FI  NCR  THAN 

EQUIVALENT  fall  OI a  (MICRONS) 

•4  F  I  M  '  ,3  Ti  \  J 


NOTE:  Surface  sediment  sample  obtained  with  X-Section  (%  from 

an  epoxy  coated  ponar  dredge  at:  R-Bank  Ik.  upstream) 


FIGURE  L-lb.  SEDIMENT  GRADATION  CURVE,  STATION  2,  CYCLE  5,  AUGUST  13-16,  1979. 
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WATER  DUAL  I  TV  MANAGEMENT  STUDIES  LAKE  SEMINOLE  8/8 

FEBRUARV-DECEMBER  1979  PHASE  IKU)  WATER  AND  AIR 
RESEARCH  INC  GAINESVILLE  FL  DEC  82  ACF-8B-11 
DHCW81-78-C-8101  F/G  8/8  NL 


FIGURE  L-ld.  SEDIMENT  GRADATION  CURVE,  STATION  4,  CYCLE 


Surface  sediment  sample  obtained  with  X-Sectlon  (X  from  Depth 

an  epoxy  coated  ponar  dredge  at:  R-Bank  lk.  upstream)  (H) 


FIGURE  L-lf.  SEDIMENT  GRADATION  CURVE,  STATION  6,  CYCLE  S,  AUGUST  13-16,  1979. 


NOTE:  Surface  sediment  sample  obtained  with  X-Sectlon  (t  from  Depth 

an  epoxy  coated  ponar  dredge  at:  R-Bank  lk.  upstream)  (M) 


FIGURE  L-lh.  SEDIMENT  GRADATION  O'RVE,  STATION  8,  CYCLE  5,  AUGUST  13-16,  1979. 


Surface  sediment  sample  obtained  with  X-Sectlon  (X  from 

an  epoxy  coated  ponar  dredge  at:  R-Bank  Ik.  upstream) 
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FIGURE 


SEDIMENT  GRADATION  CURVE,  STATION  18,  CYCLE  5,  AUGUST  13-16,  1979 


TA8LE  M-l 

AQUATIC  MACROPHYTES  NOTED  TO  BE  COMION  TO  ABUNDANT 
IN  LAKE  SEMINOLE  DURING  THE  1978  &  1979  FIELD  SURVEYS 


Algae  S* 

Chara  spp. ;  chara  x 

Lyngbya/Splrogyra;  algal  mat 

Nitella  spp.';  m tel  1  a  x 

Vascular 

Jus tl cl a  amerlcana;  water  willow 
SagTttarla  latlfolla;  common  arrowhead 
A1 ternantHera  phlToxerol des ;  alligator-weed 
Colocasia  esculenta';  wild  taro 
Orontlum  aquatlcum;  goldenelub 
Alnus  serrulata;  speckled  alder 
Betuia~rT}gra;  river  birch 
Brasenla  schreberl ;  waters hi eld 

Cabomba  carol Inlana;  fanwort  x 

Sphenoclea zeylandlca;  chicken  spike 

Ceratophyllum  demersum;  common  coontall  x 

Ceratophyl 1 um  echinatum;  prickly  coontall  x 

Mlkanla  scandens;'  climbing  hempweed 
Carex  spp.;  sedges 
Cyperus  spp. ;  sedges 

Ejeocharls  aclcularls;  slender  splkerush 
Eleocharls  cellulosa;  splkerush 
EleocharlT  equfsetodes ;  knotted  spl kerush 
Hydrochloa  carol Inensls;  water  grass 
Leersia  hexandra;  cutgrass 
Panlcum  hemltomum;  maldencane 
Panlcum  repens;  torpedograss 
Zlzanlopsls  mlllaceae;  giant  cutgrass 
HyperlcumTpp. ;  St.  Johns  wort 


Myriophyllum  braslllense;  parrotfeather  x 

Myrlophyllum  splca'tum;  Eurasian  watermllfoll  x 

Eger la  densa;  el odea  x 

Hydrllla  verticil lata;  hydrllla  x 

ValUsnerla  amerlcana;  eel  grass  x 

June  us  efTusus;'  soft  rush 
Juncus  spp. ;  rushes 


Splrodela  polyrhlza;  giant  duckweed 


LijgniFtai 


Utrlcularla  floridana;  giant  bladderwort 
UtrlcuTarla  Iriflata;  purple  bladderwort 

urpurea;  floating  bladderwort 
s bog  moss 

aquatlcum;  banana  lily 
rlca  cerlfera;  wax  myrtle 
as  guadalupensls;  southern  naiad 


as  minor;  naiad 
umbo~Tutea ;  American  lotus 
tluphar  advena;  spatterdock 

_  fragrant  waterlily 

ssa  aquatlca;  swamp  tupelo 
ssa  ogeche;  ogeche  tupelo 
Ludwlgla  decurrens;  singed  waterprlmrose 
Ludwlgla  leptocarp'a;  waterprimrose 
ustrls;  water  purslane 
ana;  waterprlmrose 
anus  occioentalls;  sycamore 
Polygonum  spp. ;  smar tweeds 

a  crasslpes;  water  hyacinth 
a  cordata; pi ckerelweed 
Pontedarla  lanceolata;  southern  pickerelweed 

snail seed  pondweed 
Illinois  pondweed 

otamogeton  nodosus;  American  pondweed 
_  usocci den tails;  buttonbush 
Sal lx  caroTTnlana;  coastal  plain  willow 
Sal lx  nigra;  black  willow 
Saururus  cernuus;  lizard's  tall 
tocopa  carol Ini ana;  water  mint 
Sparganlum  amer1ca~num;  burreed 


Taxodium  ascendens;  pond  cypress 
Taxodtum  dfstJchum;  bald  cypress 
Typha  domlngensls;  southern  cattail 
a;  cattail 

e  ranunculoldes;  splitleaf  pennywort 


.;  yeiiow-eyea  grass 


TABLE  M-2 

APPROXIMATE  PERCENT  COVER  OF  THE  DOMINANT  AQUATIC  MACROPHYTES 
OBSERVED  IN  THE  VARIOUS  AREAS  OF  LAKE 
SEMINOLE  1978  &  1979 


Chattahoochee  River  Area 

Eger i a  densa;  egerla  or  el  odea 
zaniopsis  millaceae;  giant  cutgrass 


ciy  amencana;  water  willow 
Colocasia  esculenta;  wild  taro 
Sphenoclea  zeylandfca;  chicken  spike 
ichor'mia  crassipesT  water  hyacinth 


Game  Management  Area 

riophyllum  spicatum;  Eurasian  watermilfoil 


um  brasi llensTs;  parrotfeather 
Ini ana;  fanwort 

otamogeton  ill inqfense;  Illinois  pondweed 
as  minor;  naiad 

as  quadalupensis;  southern  naiad 
cTTTata;  hydrilla 


ynUSEliai] 


iiTur 


_ uw  demers ua;  common  coontail 

caroTTniana;  water  mint 

_ _  Fragrant  water  lily 

rasenia  schreiberi;  water  shield 


a  cordata;  pickerelweed 


tomum;  maidencane 
cutgrass 
Eleocharis  spp.;  spi kerushes 

millaceae;  giant  cutgrass 


chorrnia  crassipes;  water  hyacinth 

ranuncul bides;  splitleaf  pennywort 
sil la ;conmon duckweed 

Fish  Pond  Drain  Area 
rilla  verticlllata;  Hydrilla 


carol ini ana;  fanwort 


as  spp;  naiads 

ton  illinoiense;  Illinois  pondweed 


V w  m  m  mr  w  •  *  *  •*  » 

Panicum  repens;  torpedograss 


TABLE  M-2  (continued) 


Panicum  hemltomum;  naidencane 


Huphar  advena;  spatterdock  P 
Nymphaea  odorata;  fragrant  water  lily  P 
Brasenia  schreiberi ;  watershield  P 
fomphoides  aquaticum;  banana  lily  T 
Wei  umbo  Tutea  ;  American  lotus  P 


Turkey  Pond  Drain 

Hydrilla  verticillata;  hydrilla  70 

Potamogeton  i IT i noi ense;  Illinois  pondweed  15 

fori ophvl Turn  brasil jense;  Eurasian  watermilfoil  5 
Llmnophii  la  sessi  1 1  f  1  ora ;  limnophila  P 

Chara  sp. ;  chara  P 

hi  tel la  sp.;  nitella  P 

Typha  spp.;  cattails  P 

Panicum  repens;  torpedograss  P 

Panicum  hemitomum;  maidencane  P 

Leers la  hexandra;  cutgrass  P 

Pontedaria  cordata;  pickerel weed  P 

Eichorrnia  crassipes;  water  hyacinth 

Lake  Seminole  Island  Area 

Hyriophyllum  spicatum;  Eurasian  watermilfoil  75 

fodri I la  verticil lata;  hydrilla  5 

Cera tophy Hum  demersum;  coontail  5 

Potamogeton  ilHnolense;  Illinois  pondweed  10 

Chara  sppTT  chara  P 

Ca bomba  carol iniana;  fanwort  P 


zlzaniopsis  millaceae;  giant  cutgrass 
Panicum  repens;  torpedograss  P 

Panicum  bemitomum;  maidencane  P 

Justicia  americana;  water  willow  P 

jpeocharis  spp.;  spikerushes  P 

Pbntedarfa  cordata;  pickerelweed  P 

fossa  sppT;  tupelo  P 

Taxodium  spp.;  cypress  P 

Cephalanthus  occidental is;  buttonbush  P 

Saururus  cemuus;  lizard's-tail  P 

Nymphaea  odorata;  fragrant  water  lily 


on  |  o.  q.  a. 


TABLE  M-2  (continued) 


Flint  River  Area 

friophyllum  spicatum;  Eurasian  watermilfoil 
tri ophy'l  1  um  bras  i  1  Tense ;  parrotfeather 
ijas  spp.  "naiads 


H-5 


TABLE  M-2  (Continued) 


a-Sr 


pyrogyr 
zanlopsis  mill 
ha  spp.;  cattails 


ji.  algal  mats 
laceae;  giant  cutgrass 


A^ternanthera  philoxeroldes;  alligatorweed 
El chorrni a  crass i pes ;  water  hyacinth 
HydrocotyTe  ranuncuToides;  splltleaf  pennywort 
Lemna  perpusjlla;  common duckweed 
Spirodela  polyrhlza;  giant  duckweed 


S 

10 


E  F 


5 

P 

P 


*S  ■  Submerged 
E  3  Emergent 
F  ■  Floating 


a.  a.  a. 


LIST  OF  TABLES 


TABLE 

DESCRIPTION 

PAGE  NO 

N-l 

Spiked 

Sample  Recoveries,  Cycle 
February  19-22,  1979 

1 

N-l 

N-2 

Spiked 

Sample  Recoveries,  Cycle 
April  2-4,  1979 

2, 

N-2 

N-3 

Spiked 

Sample  Recoveries,  Cycle 
June  4-6,  1979 

3, 

N-3 

N-4 

Spiked 

Sample  Recoveries,  Cycle 
July  16-19,  1979 

4, 

N-4 

N-5 

Spiked 

Sample  Recoveries,  Cycle 
August  13-16,  1979 

5, 

N-5 

N-6 

Spiked 

Sample  Recoveries,  Cycle 
September  24-26,  1979 

6, 

N-6 

Spiked  Sample  Recoveries,  Cycle  7, 
December  3-6,  1979 
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LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
CORPS  OF  ENGINEERS  (CONTRACT  DACW01-73-C-0101) 
PHASE  II,  CYCLE  1 
SPIKED  SAMPLE  RECOVERIES 


TABLE  N-2 

LAKE  SEMINOLE  MATER  QUALITY  MANAGEMENT  STUDY 
CORPS  OF  ENGINEERS  (CONTRACT  DACM01-78-C-0101) 
PHASE  II,  CYCLE  2 
SPIKED  SAMPLE  RECOVERIES 


TABLE  N-3 

ml 

,  SPIKED  SAMPLE  RECOVERIES 


i  b 


TABLE  N-4 

LAKE  SEMINOLE  HATER  QUALITY  MANAGEMENT  STUDY 
CORPS  OF  ENGINEERS  (CONTRACT  DACW01-78-C-0101) 
PHASE  II,  CYCLE  4 


SPIKED  SAMPLE  RECOVERIES 


TABLE  N-5 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
CORPS  OF  ENGINEERS  {CONTRACT  DACW01-78-C-0101) 
1>HASE  II,  CYCLE  5 
SPIKED  SAMPLE  RECOVERIES 


Parameter 


Z 


suits 


14 

50 

24 

16 

50 

35 

14 

50 

66 

16 

50 

120 

14 

750 

373 

16 

750 

540 

14 

20 

13 

16 

20 

<6 

14 

100 

38 

16 

100 

63 

TABLE  N-7 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
CORPS  OF  ENGINEERS  (CONTRACT  DACMOl-78'C-OIOI) 
PHASE  II,  CYCLE  7 
SPIKED  SAMPLE  RECOVERIES 


APPENDIX  0 

MAJOR  IONIC  SPECIES  BALANCE  AND 
TOTAL  HARDNESS  VALUES 


LIST  OF  TABLES 


DESCRIPTION  PAGE  NO 

Ionic  Balance  and  Total  Hardness,  Phase  I,  0-1 

Cycle  4,  August  14-17,  1978 

Ionic  Balance  and  Total  Hardness,  Phase  I,  0-4 

Cycle  6,  November  28-30,  1978 

Ionic  Balance  and  Total  Hardness,  Phase  II,  0-7 

Cycle  1,  February  19-22,  1979 

Ionic  Balance  and  Total  Hardness,  Phase  II,  0-10 

Cycle  5,  August  13-16,  1979 

Ionic  Balance  and  Total  Hardness,  Phase  II,  0-14 

Cycle  6,  December  3-6,  1979 
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LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
MAJOR  IONIC  SPECIES  BALANCE  AND  TOTAL  HARDNESS  VALUES 
PHASE  I,  CYCLE  6,  NOV.  28-30,  1978 


Hardness 
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LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
MAJOR  IONIC  SPECIES  BALANCE  AND  TOTAL  HARDNESS  VALUES 
PHASE  II,  CYCLE  1,  FEB.  19-22,  1979 
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